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TmjB OF TlapE lisr^^ 

IVOTOTIC KISESIN 

B ACKGROUND OF THE INVENTION 
5 This invention relates to azolopydniidinone derivatives that are 

inhibitors of mitotic kinesihs, in particular the niitotic kinesin KSP, and are useful in 
the treatment of cellular proliferative (Useases, for example cancer, hyperplasias, 
restenosis, cardiac hypertrophy, immune disorder and inflammation. 

Therapeutic agents used to treat cancer include the taxanes and vinca 
10 alkaloids. Taxanes and vinca ialkaloids act on niicrotubules, which are present in a 
: variety of cellular structures. Microtubules are the primary structural element of the 
mitotic spindle. The nutotic spindle is responsible for disW^ 
of the genome to each of the two daughter cells that result from cell division. It is 
presumed that disruption of the mitotic spindle by these drugs results in inhibition of 
15 cancer cell division, and induction of cancer cell death. However, microtubules form 
other types of celluljar structures, including tracks for intracellular transport in nerve 
processes. Because these agents do not specifically target mitotic spindles, they haVe 
. iside effects that limit Aeir usefulness. ... 

Improvenients in thespeciiScity of agents^^u^ 
20 considerable interest because of the therapeutic benefits which would be realized if 
the side effects associkted with the administriatipii of these agents could be reduced. 
Traditionally^ dramatic improvements in the treatinent of cancer, are associated with 
identification of therapeutic agents acting through novel mechanisms. Examples of 
this include not only the taxanes, biit also the camptothecin class of tbpoisomeiase I 
25 inWbitors.FrQmbptljof thei5eperspiectives,^n^^ 
new anti-cancer agents; 

Mitotic kin . 
the mitotic spindle, but are not generally part of other microtubule structures, such as 
in nerve processes. Mitotic kinesins play essential roles during all phases of mitosis. 
30 These enzymes are "molecular motors" that transform energy released by hydrolysis 

of ATP into ^mechanical force which drives the directional movement of cellular 
. . cargoes along microtubules. The catalytic domain sufficient for this task is a compact 
structure of approximately 340 amino acids. During mitosis, kinesins organize 
microtubules into the bipolar structure that is the mitotic spindle. Kinesins mediate 
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movement of chromosomes along spindle microtubules^ as well as sthictural changes 
. in the mitotic spindle associated with specific phases of mitosis. Experimental, 
perturbation of mitotic kinesin function causes malforinatioh or dysfunction of the 
nutotic spindle, frequently resulting in cell cycle arrest 
5 ; Among the mitotic kinesins which have been identified i^^ 

belongs to an evolutionarily conserved kinesin subfamily of plus end-directed 
microtubule motors that assemble into bipolar homotetramers consisting of 
antiparallel homodimers^ During mitosis KSP associates with microtubules of the 
[ mitotic spindle. Microinjection of antibodies directed against KSP into hiimah cells 

10 prevents spindle pole separation during prometaphase, giving rise to monopolar 

spindles and causing nditotic arrest and induction of programmed cell death. KSP and 
related kinesins in other, non-human, organisms, bundle antiparallel microtubules and 
slide them relative to one another, thus forcing the two spindle poles apart. JKSP may 
also mediate in anaphase B spindle elongation and focussing of microtubules, ait the 

15 spindle pole. 

Human KSP (also tenned HsBgS) has been described 
Cell, 83:1159-69 (19*95); Whitehead, etal.. Arthritis Rh6uk, 39:1635-42 (1996); 
G^gid etal,, J. (ill BioL, 135:339^14 ( 

272:19418-24 (1997); Blaiigy.etai:^ . 

20 Whitehead andRattaer. L Cell Sci., 111:2551-61 (1998); Kaiser, et al.j JBC 
274:18925-31 (1999); GenBank accession numbers: X85137, hfM604523 and 
U37426] , and a fragment of the KSP gene (TRIP5) has been described [Lee, et al;, 
Mol Endocrinol., 9:243-54 (1995); GenBank accession number 140372]. Xenopuis ' 
KSP homologs (Eg5), as well as Drosophila K-LP61 F/KRP 130 have been feporfced; 

25 Gtertairi quinazolinbnes have recently been described a^^ 

■ inhibitors of KSP (PCX Publ. WO Oy^^ 

Mitotic kinesins are attractive targets for the discovery and 
development of novel niitotic chemotherapeutics. Accordingly, it is an object of the 
present invention to provide compounds, methods and comjppsitions useful in the 

30 inhibitionof KSP, a mitotic kinesin. 



smiMARY OF THE nWEN^ 

The present invention relates to azolopyrimidihone compounds that are 
useful for treating cellular proliferative dise^es, for treating disorders associated with 
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KSP kinesih activity, iuid for inhib^ The compounds of the 

inventioh may be iUustrated by the Fonriula I: 

5 O 

4./ W N ^ 
(R )n 7 N 

I . • • ;•■ 

DETAILED DESORIPTION OF THE INVPNTION 
^5 ... The: compouhds of this invention aie iiS(Bful in the inhibition of mitotic 

Mnesins and iaie illusti^ed by a compound of 

O 

N' 




A" 7n 7 



R^^ ^R" 

■ ■■ ' . • ■ ' ; ■ : ■■■ ' : ■ ■ ••■ . 

or a phaimaceuticaHy acceptable salt or stereoisomer tha^ 

10 Y is selected from CH arid N; 
W is selected from' CH, S and O; 

the dashed line repiesents a double bond between W and Y, prbvideid W is CJi, oi- a 



IS- • . 

;. ais 0 or 1; 

bis dor 1; 

m is 0, l,or2; 

nis 0 to2; 

.20 uis 2, 3, 4 or 5; 



Rl is selected from: 
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1) 


H 


2) 


Gi-Cioalkyl, 




arvL 


4) 


C2-C10 alkenyl, 


5) 


C2~Cio alkynyl 


6) 


C1-C6 perfluorpalkyl, 


7) 


C1-C6 aralkyl. 


8) 


C3-C8 cycloalkyl, and 


9) 


heterocyclyl. 



10 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyl and heterocyclyl is optionally 
' substituted with one or more substituents selected £ra 

R2 tod R2' arc independently selected from: 



i) 


H, 


2) 


(C=0)aObCirCioalkyi, . 


3) 


(O=0)a0baryl, 


4) 


(C=O)aObG2-<^10 alkenyl, 


5) 


((>O)a0bC2-Cl6 alkynyl. 


6) 


CO2H, 


7); 


C 1 -C6 perfluoroalkyl, 


8) 


(C=0)aObC3-G8 cycloalkyl. 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7R8,and 


11) 


SO2C1-C10 alkyl, 



25 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally siibstituted 
with one or more substituents sel^ 

jR.2 and r2' are combined to form r(CH2)u- wherein one of the caibpn atoms is 
optionally replaced by a moiety selected from O, S(0)m, -NG(0)-, and -N(Rb)., and 
30 whef ein the ring formed when r2 and r2* are combined is optionally siibsttitaed with 
one, two or three substituents selected from R5; 



R3 and R3' are independentiy selected ficom: 
1) H, 
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2) (C=OjaOhCi-Cioalkyl, 

3) (G=0)aPbaryl, 

4) (C=0)aObC2-Cio alkenyl, 

5) (Ci=0)aObC2-Cio alkynyl, 
5 6) CO2H. 

7) Cj-Cg peifluoroalkyl, 

8) (Q=0)aObC3-C8cycloa!kyl, 

9) ((>30)aObheteix)<;yclyl, . 

10) SOaNR^RS, and 
10 11) S02Ci^ioalfcyl, 

•said a%l, aiyl, alkenyl, alkynyl, cyclbalkyl, and heterocyclyl is optionally substituted 
mth onie or more substititents selected firom R5; 



or R3 and R3' along with the iiiteogeri to which they are attached are combined to 




'N- 
Q 

15 form ring ^ which « at 5-12 meihbered nitipgen-cpntsMng hetero<;^ 
. optionally siibstituted wiA from one to six R^ groups a^^ 
. incopdrates from one to two additional hetm>atbms, selected from N, O and S in the 
hetisrocycle ring; 

20 r4 is independently selected from: . 



25 



30 



1) 


(C=0)aObCl<:iO alkyl. 


-2) 


(C=0)aObaryl, 


3) 


(C=0)aObC2-ClO alkenyl. 


4) 


(C=0)aObC2-CjO alkynyl. 


5) 


CO2H. 


6) 


halo. 


7) 


OH. 


8) 


ObCi-G6 perfluoroalkyl. 


9) 


(C=0)aNR7R8, 


.10) 


CN, 


11) 


(C5=iO)aObG3-C8 cycloalkyl. 


12) 


(CMD)abbJieterocycIyl, 
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13) Sb2NR7R8.and 

14) SOzCi-Cioalkyl, 

said aliyl, aiyl, alkenyi, alkynyl, cycloallq^, and heterocyclyl is dptionally su^l^s&tiited 
with one or more sobstituents selected from R5; 

5 ' • ■• ■ •' . ' ■ . : '■■ " 

. R5is: ■ 





1 \ 
1) 


(C=OjavJb^l-^10 allcyl. 




o\ 

2) 


(C=Q)aObaryl, 




3) 


C2-^10 slkenyl. 


10 . 


4) 


C2-C10 alkynyl. 




5) 


(C=0)aOb heterocyclyl. 




6) 


CO2H, 




7) 


halo. 




8) 


CN. . 


15 


9) 


OH, 




10) 


ObCi-C6 perfluoroalkyl. 






Oa(0=0)bNR7R8, 




12) 


.0x0, 




.13) 


GHO. 


20 


14) 


(N=0)R7R8.or 




15) 


(C=0)a05G3-e8 cycloalkyl. 



said alkyl, aryl, alkenyi, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one or more, substituente seliected iBroni r6; 

25 r6 is selected firom: . - 

1) (C=<>)rOs(Ci-Cio)alkyl, wherein r 

2) Or(CiX^3)perfluoiX)alkyl, wherein r is 0 or 1, 

3) (C6-C6)alkylene-S(0)mR^ wherei 

4) 0x0, 
30 5) OH, 

6) halo, 

7) GN, . 

8) <C=0)iOs(C2-Cio)alkenyl, 

9) (C=0)iOs(C2-Cio)alkynyl, 
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10) (C=0)rOs(C3-C6)cycloall!yl, 

11) ((>O^s(C0-C6)alkyIehe-aryl, 

12) (Ok))tOs(Co-C6)alkyleneJi€terocyclyl, 

13) (G=b)iOs(C0-C6)aikyIehe-N(^b)2, . 
5 14) C(0)Ra 

15) (C()-C6)alkylene-C02Ra, 

16) C(0)H, 

17) (QhC6)aUcylene-C02H, and 

18) C(0)N(Rb)2, 

10 . . said alkyl, alkenyl, alkynyl, cycloalkyl, aiyl, and heterocyclyl is optionally substituted 
\yith up to three substituents selected firom Rb, OJI, (Ci-C6)alkoxy, halogeii, CC)2Hi 
CN. p(P=0)Ci-C6 alkyl, oxo, and N(Rb)2; 



R7 and r8 are independently selected from: 



15 


1) 


:-;H, . . 




2) 


(C=0)ObCi-Cio alkyl, 




3) 


(C=0)ObC3-C8 cycloalkyl. 




4) 


(C=0)Obatyl, 




5) 


(e=0)Obheter6cyclyl, 


20 . . 


6) 


Ci-CiO alkyl. 




7) 


aryl. 




8) 


C2-C10 alkenyl, 




9) 


C2-Cid alkynyl. 




lb) 


heterocyclyl. 


25 . 


11) 


G3-<:8 cycloalkyl, 




12) 


S02Ra,and 




13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterbcylyl, alkenyl, and alkynyl is optionally substituted 
with one or niore substituehts selected from R6, or 

30-* ' • ■ ■ 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
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from N, O and S, said irionocylcic or bicyclic heterocycle optionally substituted with 
oiie or more siitistituents iselected from r6; 

R^is (Ci-C^)alk;^, (C3-C6)pycloalkyli afyl/or heteroCycl^^^^^ 

5 . . ' .■ ■ •• ; '• •.' " . ■ " 

: Rb is H, (ei-C6)alkyl, aryl, hetcrocyciyi, (C3-Ci5)cycloalkyl, (C=6)0Ci^ alkyl, 

(C=0)Ci-C6 alkyl or S(0)2Ra, 

A second embodiment of the inventipn is a compound ojf R>rmiil^ II, . 
10 or a phannaoeuticaiUyaMeptable salt or stereoisomer thereof, . - 




•••ii." ^ , \.:/<.r 

wherein R*, R^ R^", R^ R^ , R^ and n are defined as above. 

A third embodiment of the invention is a compound of Formula m, or 
15 a pharmaceutically acceptable salt or stereoisomer tfieieoif,, / • 

■o ' ■'. ■■ 




III 



wherein R*, R^, R^ , R^, R^ and R'* are defined as above; and R-' is selected from H 
and.R*/ 

A further embodiment of the present invention is^ i^^^ 
20 compound of Formula II, or a pharmaceutically acceptable salt or stereoisomer, 

wherein: 
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. ais Oorl;. 
bis Odrl; 
jiiis Pi l,br2; 
nis ptp2; 

. -.■■5 . ' . .' '. ■ .. • ■' . '.; 

r1 is selected. fix)m: : 
• ■ ' ' H; 

2) Ci-Ciqalkyl, 

5) - •,■ "aryi, 

, .10 , 4) C1-C6 araikyl, 

. 5) C3-C8 cycloaUcyl, and 

6) heterocyclyl, 

said alkyl, aryl, cycloalkyl, araikyl and heterocyclyl is optionally substituted with one, 
two or three substituents selected froni R5; 

■- .15 • '• . . 

; R2 and R2' are independently selected from: : 

. 2) (6=O)aObCl-Ci0 alkyl,. . 
. 3) (C=0)aObaryl, 

■,20-.. . 4) CO2H, . 

5) C1-G6 perfluonbalkyl, - . 

6) (C=0)aOl5C3-C8 cycloalkyl, and 

7) (C=0)aObheterocyclyl, 

said alkyl, aryl; cycloalkyl^ and heterocyclyl is optionally substituted witii one, two or 
25- tlueesiubstituents selected firoinRS; 

R3 and.R3' are independently selected from: 

2) (C=0)aObCi-Cio alkyl, 
30 3) (C=0)aObaryl, 

4) . (C=0)aGbC2-CiO alkenyl, ■ 

5) (00)aObC2-Cio alkynyl,. 

6) CO2H. 

7) G1-C6 pcifluoioalkyl, 

-9- 
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8) (C=0)aObC3-C8 cycloalkyl. 

9) (OO)aObheterocyclyl, 

10) S02NR7R8,and 

11) sbzCi-Cipalkyl, 

5 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optibiiaily substituted 
. with one, two or three substituents selected from RS; 

at R3 and R3' along with the nitrogen to which they are attached are combinbd to 

nAAAA. 

Q 

form ring ^^t^^ — ^ which is a 5-12 membered nitrogen-containing heterocycle, which 
10 is optionally substituted with from one to three R^ groups and which optionally 

iricoporates from one to two additional heteroatoms, selected from N, O arid S in tlie 
heterocycle ring; 

R4 is independently selected from: 




15 


1) 


(C=0)aObC:i-CiOaIkyi. 




2) 


(C=0)aObaryl, 




3) 


CO2H, 




4) 


halo, 




5) 


OH, 


20 


6) 


ObCi^g perfluoroalkyl. 




T) 


(C:=p)aNR7R8, . 




8) 


CN, . 




. 9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 


25 


11) 


SO2C1-C10 alkyl, 



said alkyl, aryl, cycioalkyl, and heterocycjyl is optionally substituted with one, two or 
. three substituents selected from R^; 

•■R5-is: 

~ 1). (C=O)aQbCl-Cl0 alkyl, 
30 2) (C=0)aObaryl, 

3) C2^10 alkenyl, 

4) C2-C10 alkynyl. 
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5) (C=0)a6b heterocyclyl, 

6) CO2H. 

7) halo, 

8) CN,. . 
5 9) OH, 

10) ObCi-C6 peifluoroalkyl, 

11) Oa(C=0)bNR7R8, 

12) 0x0, 

13) CHO, 
10 14) iN=0)R7R8,or 

15) (C=0)aObt3-C8 cycloalkyl, 

saidalkyl, aryl, alfceiiyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituteid 
with One, two or thiee substituents selected Jrom R6; 

15 R6 is selected from: 



1) 


(C==0)rOs(Ci-Cio)alkyl, wherein r and s are independently 0 or 1, 




Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 


3) 


oxo,- ■ ^ 


4) 


■ PH,: . 


5) 




6) 


CN, 


7) 


(C2rGio)alkenyl, 


8) 


(C2-Ci0)alkynyi, 


9) 


(C=0)iOs(C3-C6)cycloalkyl, 


10) 


'((>p)tOs(Cp-C6)alkylene'-aryl, . \ 


11) 


(C=O)iOs(C0-C^)ailcyl«tte-heterocyclyl, ^ 


12) 


;(CiO)i6s(Q)^)alkyIeiw-N(Rb)2^^ 


13) 


C(0)Ra, 


14) 


. (Co<:6)alkylene^02Ra, 


15) 


c(o)H, : . 


16) 


(Co-C6)alkylene-C02H, and 


17) 


C(0)N(Rb)2. '•■ 
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said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb- OH, (Ci-C6)aIkoxy/ halogen, e02H, 
CN, 0(C=0)Ci-C6 alkyl, oxo, and N(Rb)2; 

5 . R7 and R8 are independently selected from: 



1) 


H, 


2) 


((>=0)ObCi-CiO alkyl. 


3) 


(C=OPbC3-C8 cycloalkyl. 


4) 


(C=<))Obaiyl, 


5) 


(C=b)Obheterocyclyl, 


6) 


Ci-Cio alkyl. 


7) 


atyl, 


8) 


C2-C10 alkenyl. 


9) . 


C2-C1O alkynyl. 


10) 


heterocyclyl, 


11) 


C3-C8 cycloalkyl, 


12) 


S02R^ and 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
20 with one, two or three substituents selected from R6, or 

R7 and R8 can be taken together with the nitrogen to which they aire attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to tfie nitrogen, one or two additional lieteroatoms selected . 
25 frx)ni N, d and S, said monocylcic or bicyclic heterocycle optionally substituted With 
one> two or three substituents selected from R6- ^ 

R^ is (Ci-C6)alkyl, (G3-C6)cycloalkyl, aryl, brhetoxx;yclyl; md 

30 Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)pycloallcyl, (C=O)0Ci-C6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra. 
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Another embodiment is the compoimd of the Formula n described 
irmnediately above, or a phannaceutically acceptable salt or stereoisomer thereof, 
wherein R2* is defined as 

Andyetanotherembodimentisthecompouhdof theFom . 
S described immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)alkyl, aryl and b^zyl. 

Another embodimenUs the compound of the Form 
immediately above, or a phannaceutically acceptable salt or stereoisomer thereof, 
wherein R2 is selected from: (Ci-C6)alkyl; R2' is defined as H; Rl is selected firam: 

R3 is selected from: 

1) (C=0)aObCi-Cioalkyl, 
.2) (C=0)aObaryI, 

3) Ci-C6 perfluoroalkyl, 

4) (G=0)aObC3-C8 cycloalkyi, 

5) (C=0)aObheterocycIyl, 

6) S02NR7R8,and 
. 7) SO2C1-C10 alkyl, 

said alkyl, aryl, cycloalkyi, and heterocyclyl is optionally substituted with one, two or 
three substituents selected firbni RS; and 

R3* is selected from: 
* 1) 

2) aryl, : : , ' ; v ■* 

3) C3-C8 cycloallcyl, 

; said alkyl, aryl and cycloalkyi is optionally substituted with one or two substituents 
selected from: (C=0)aObGi-Gio alkyl, (C=0)aObaryl, (C=0)^^^ 

wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, piperazinyl, Nr 
methylpiperazinyl and morpholinyl, halo, OH, Oa(C=0)bNR 



A further embodiment of the present invention is illustrated by a 
compound of Formula m, or a phannaceutically acceptable salt or stereoisomer. 
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wherein: 

ais Oorl; . 
bis Oorl; 
5 mis 0,l,or2; 
nis 0to2; 

Rl is selected frota: 

10 2) Ci-Cioalkyl, ^ . 

' : \ 3) aryl. 

4) C1-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

15 said alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substituted with one, 
. two or three substituents selected from R5; 

R2 and R2' are independently selected from: 

•■1) *H, ■ • ' ■ \/ 

20 2) (G=O)a0bCi-Cib alkyl 

3) (C=0)aObaryi, 

4) CO2H, 

5) C1-C6 p^rfluoroalkyl, 

6) (C=0)aObC3:^C8 cycloalkyl, and 
25 7) (C=0)aQbheterocyclyl, 

said alkyi, aryl, cycloalkyl, and heteipcyclyl is ojptionaUy substituted Avith one, two or 
three substituents selected from r5; 

R3 and R3V are independently selected from: 

30 ■• ' ;■ i) " h;.;. 

2) (C=0)aObCi-Cio alkyl, 

3) (C==0)aObaryl, 

4) (C=0)aObC2-Cio alkenyl, 

5) (C=0)aObC2-Cioalkynyl, 



wo 03/049679 



PCT/US62/38313 



6) 


CO2H, 


7) 


C1-C6 peifluoroalkyl 


8) 


(C=b)aObC3-e8 cycloalkyl. 


9) 


. (0^)aObheterocycl^, . . 


10) 


S02N3R7rS, aiid 


11) 


SOaCi-ClOalkyi, 



said aUcyl, aryl, alfcenyl, alkynyl, Cycloalkyl, and heterocyclyl is optionally substituted 
with one, two or three substituents selected from R5; 

10 orR3andR3* along with the nitrogen to which they are attached^ 

■ I . . . • ■ ' ■ • . . . ■* ' 

fbnnring which is a 5-12 inenihered nitrogen-KJontainingheterocycle, which ^ 

is optionally substituted with from one to six R^ groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocyclering; 



15 



20 



25 



30 



;R4 is independently selected from: 



1) 


(C=0)aObCi-Cio:alkyI. 


2) 


(C=0)aObaryl, 


3) 


CO2H. 


4) 


halo, 


5) 


OH, 


6) 


ObCi-C6 perfluoroalkyl. 




(C=d)aNR7R8, 


8) 


GN, . 


9) 


(C=0)aObheterocyclyI, 


10) 


.S02NR7R8an4 . 


11) 


SO2C1-C10 allqrl. 



said allqrl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two pr 
dicee substituents selected from k^; 

R5is: ■ ■ ■ 

1) (C=O)aObCi-Ci0 ^1, 
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2) (C=0)aObaryl, 

3) C2-C10 alkenyl, 

4) C2-eio aikynyl, 

5) (O0)a0bheterocyclyl, 
5 6) CO2H, 

7) ■;■ halo, • • ■ 

■.8)'-.- CN, ■ 

•■ . 9) ' oh. .. 

10) ObCi-C6 perfluoroalkyl, 

10 11) Oa(G=P)bNR7R8. 

12) 0x0, 

■ ■. 13) GHO. , • • 

14) (N=0)R7r8, or 

15) (C=0)aObC3-C8 cycloalkyl, 

15 said alkyl, aryl, alkenyl, aikynyl, heterocyclyl, and byclbalkyl optionally substituted 
with .one, two or three substituetits selected from R6; 

R6 is selected from: 

1) (C=0)i08(Ci-Cio)2^irwhetein r £uid s aie independend^^ 

20 2). Ot(CirC3)perfluproalkyl, wherein r is 0 or 1, 

3) 0x0, . . . . 

4) OH. 

5) halo, 

6) ' ;gn, ; . ^ 

25 7) (C2-Cio)alkenyl, . 

8) (C2-Cl0)alkynyl, 

9) (C=0)rOs(C3-C6)cycloalkyl, . .. ;. ■;■ 

10) (C=0)rOs(Co-C6)alkylene-aryl. .. . \ 

11) (C=0)rOs(Co-C6)aIkyIene-heterocyclyl. 
30 12) (C=0)rOs(Co-C6)ialkyIene-lSr(Rb)2. 

' . 13) C(0)Ra, 

14) (C:o-C6)alkylene-C02R^ 

15) C(0)H. 

16) (Co-G6)alkylene-C02H, and . 
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17) C(0)N(Rb)2, 

said alkyl, alkeaiyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)aIkoxy. halogen, CO2H, 

O^, 0(O=<))Ci-C6 alkyV 

R7 and R8 are independently seleqted from: 



1) 


H. 


2) 


(C=0)ObCl-Cio alkyl. 


3) 


(G=<))ObC3-<:8 cycloalkyl, 


4) 


(C=0)Obaryl, 


5) 


(G=0)Obheterocyclyl, 


6) 


Ci-Cio alkyl, 


7) 


aryl. 


8) 


C2-C10 alkenyl. 


9) 


C2-Cl0^kyoyl, 


10) 


heterocyclyl. 


li) 


C3-C8 cycloalkyl. 


12) 


S02Ra, and ;. 


13) 


(C=0)NRb2, 



.20 said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, aiid alkynyl is optidrially substituted" 
ydth one, two or three substituents selected 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optipn^dly . 
25 containing, in addition to the nitrogen, one or tWo additional heteroatoms selected 
froni N, O: and S , said moiiocylcic or bicyclic heterocycle optionally substituted with 
one, two or three substituents selected from R^^^ 

R^is (Ci-C6)alkyl, (C3-C6)cyclo2d^ 

.30- • , 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (;C3-C6)cy9loalkyl, (C=0)0Cl-C6 alkyl, 

: (C=0)C1tC6 alkyl or S(0)2Ra. . . 
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Another embodiment is tihe compound of ^ 
. immediately above, or a phamiaceutically acceptable salt or s^reoisdiher thereof, 
wherein R2' is defined as H. 

And yet another embodiment is the cona$)ound of the I^tmula HI 
5 described immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)aU^l> aryl and benzyl. ; 

Another embodiment is the compound of the Formula 
immediately above, or a phaimaeeutically abceptable salt or stereoisomer therepjF, 
wherein R2 is selected from: (Ci-C6)alkyl; R2* is defined as H; Rl is selected frorb: 
10 (Ci^C6)alkyl, aryl and benzyl; 

R3 is selected from: 

1) (C=0)aObCi-Cio alky], 

2) (C=0)aObaryl, • 
15 3) C1-C6 perfluoroalkyl, 

. 4) (0:0)aObC3-C8 cycloalkyl, 

5) (C=p)aObheterocyclyl, 

6) S02NR7r8 and 

7) SO2G1-C10 alkyl, : 

20 said alkyl, aryl, cycloalkyl, and heterocyclyl is optidnally^substituted with one, two or 
three substituents selected fix)m R5; and 

R3* is selected from: 

1) Ci-Cioalkyl, 

;25 • ; 2). . aryl, '." '.'^ - 

3) C3-C8 cycloalkyl, 

said alkyl, aryl and cycloalkyl is optionally substituted with one or two substitiiends 
selected from: (C=0)aObCi-Cio alkyl, (C=:0)aObaryl, (G=0)aOb heterocyclyl, 

wherein heterocyclyl is selectied from pyrrolidinyl, piperidinyl, piperazinylj N- 
30 methylpiperazinyl.and morpholinyl, halo, OH, Oa(C=0)bNR7R^* 

Specific example of the compounds of the instant invention include: 
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N-[l-<6-benzyl-7-oxc)-6,7Klihydro[13]thiazplo[5^^^ 
brom(>N-[2-(dimethylainino)ethyl]benzam 

6-benzyI-5-(l-{(4-bromobeiizyl)[2-(dimeto^ 
5 [13]thiazolo[5,4-d]pyrimi^^^ 

and the pharmaceutically acceptable salts and optical isomers thereof. 

llie conipounds of the piiesent invention may have a^ 
10 chiral axes, and chiral planes (as described in: E.L, Eliel and S Jff. Wilen, 

[.Stereochemistry of Carbon Compounds, John Wiley & Sons, New York, 1994, pages 
11 19rll90), and occur as racemates, raccitnic mixtures, and as individual 
diastereomers, with all possible isomers and mixtures thereof, including optical . . 
isomers, being included in the present invention. In addition, the compounds 
15 disclosed herein may exist as tautomers and both tautomeric forms are intended to be 
encompassed by the scope of the invention, even though only one tautomeric 
structure is depicted For example, any claim to compound A below is understood to 
include tautomeric structure B, and vice versa, as ^yell as inixtures thereof. Similarly, 
any claini to compound C below is understood to include tautomeric structure D, and 
20 vice versa, ias well as mixtui^ 




When any variable (e.g. R4 r5^ r6, etc.) occurs npiore than one time 
25 in any constituent, its definition on each occurrence is independent at every other 
occurrence. Also, combinations of substituents and variables are permissible only 
if such combinations result in stable compounds, Lines drawn into the ring systems 
from! substituents indicate that the indicated bond may be attached to any of the 
substitutable ring atoms. 
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It is understood that substituents and substitution patterns on the 
compounds of the instant invention can be selected by one of ordinary skill in tjie art 
to pipyide compounds that are chemically stable and that can be readily synthesized 
by techniques known in the art, as weU as those methods set forth below, firom readily. 
5 available starting materials. liF a substituent is itself substituted with more thm onei 
group, it is understood thai these multiple groups may be on the same carbon or on 
diffei^nt cacbons, so long as a stable structure results. The phrase "optionally 
substihited widi one or more substituents" should be taken to be equivalent to the 
phrase "optionaUy substituted with iai least one sute^^ 
10 embodiment will have from zero to three substituents. 

The word "or'' in the clajbms should be constnied in accorda^^ 
logical operator definition as encompassing a single listed element as well as any . 
combination of listed elenients. For example, the phrase "or a pharmaceutically 
acceptable salt or stereoisomer thereof • represents a or a pharmaceutically acceptable 
15 salt of the compound described, a stereoisomer of the compound described and a 
pharmaceutically acceptable salt of the stereoisomer of thie compound described; 

As used herein, "alkyl" is intended to include both branched and . 
straight-chain saturated aliphatic hydrocarbon groups having the specified number of 
carbon atoms. For exanq)le, Ci-Cip, as in "Cl-Gio alkyi" is defined to mclude 
20 groups haying 1,2, 3, 4, 5, 6, 7, 8, 9 or 10 carbons in a linear or branched 

arrangement. For example, "Ci-Gio alkyl" specifically ihclu4es methyl, ethyl, n- 
propyl, i-propyl, n-butyl, r-butyl, i-butyl, pentyl, hexyl, heptyl, octyl, honyl, decyl, 
and so on. The term "cycloaUcyr means a monocyclic saturated aliphatic 
hydrocarbon group having the specified number of carbon atoins. For example, . 
25 "cycloalkyl" includes cyclopropyU methyl-cycloprppyl, 2,2-<UmetfiyHyclobutyi, 2- 
ethyl-cyclopentyl, cyclohexyl, and so on. 

"Aikoxy" represent^ either a cyclic or non-cyclic alkyl group of 
indicated number of carbon atoms attached through an oxygen bridge^ "Aikoxy^' 
therefore encompasses the definitions of alkyl and cyclo^^ 
30 If no number of carbon atoms is specified, the tenn "alkenyl" refers to 

a non-aromatic hydrocarbon radical, straight, branched or cyclic, containing from 2 to 
10 caibon atoms and at least one carbon to carbon double bond. In an embodiment 
one carbon to carbon double bond is present, and up to four non-aromatic carbon- . . 
. carbon double bonds may be present. Thus, "C2-C6 alkenyl" means an aUoenyl 
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radical having from 2 to 6 carbon atoms. Alkenyl groups include ethenyl, propenyl, 
biitenyl, 2-methylbutenyl and cyclohexenyl. The straight, branched or cyclic portion 
of the alkenyl group may contain double bonds and may be substituted if a substituted 
ialkenyl group is indicated. 
5 The term "allqmyl" refers to a hyctocarbon ra^ 

or cyclic, containing from 2 to 10 carbon atoms and at least one carbon to carbon 
triple bond Up to three carbon-K^aibon triple bonds may be present Thus, *'C2-C6 

alkynyl" means an alkynyl radical having from 2 to 6 carbon atoms. Alkynyl groups 
include ethynyl/propynylf butynyl, 3-methylbutyny^ and so on. The straight, 

10 biianbhed or cycUc portion of the aUcynyl groupie 
substituted if a substituted alkynyl group is indicated. 

In certain instances, substituents may be defined mth a range of 
carbons that includes zero, such as (Co-C6)alkylene-aryl. If aryl is taken to be 
phenyl, this definition would include phenyl itself as well as -CH2Ph, -CH2CH2Ph, . 

15 GH(aH3)CH2CH(CH3)Ph, and so on; 

As used herein, "aryl" and the "ar'Mn "aralkyl'Mntended to me^ 
/ stable monocyclic or bicyclic carbon ring of up to 7 atoms in each ring, wherein at • 
least one ring is aroniatic. Examples of such aryl elements include phenyl, naphthyl, \ 
tetrahydronaphthyl, indanyl arid biphenyl. In cases where the aryl substituent is 
20 bicyclic and one ring is non-aromatic, it is understood that attachment is via the 
aromatic ring. Examples of aralkyl elements inqlude benzyl, pheriethyl, 
naphthylmethyl, naphthylethyl, phenylpropyl, phenylbutyl, phenylpentyl and the 
•like.- 

The term heteroaryl, as me^ herein, represents a stable monocyqU^ 
25. bicyclic ring of up to 7 atoms in each ring, wherein at least one ring is aroinatic arid 
* contains jBrpm 1 to 4 heteroatoms selected from the group consisting of Q, N and S. 
Heteroaryl groups within the scope of this definition include but are not limited to: • 
acridinyl, carbazplyl, cinnolinyl, quinoxalinyl, pyrrazolyl, indolyl, benzotriazolyl, 
furanyl, thienyl, benzothienyl, benzofuranyl, quinolinyl, isoquinolinyl, oxazolyl, 
30 isoxazolyl, indolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 

tetrahydroquinoline. As with the definition of heterocycle below, "heteroaryl" is also 
understood to include theN-oxide derivative of any nitrogen-epntaining heteroaryl. 
In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic or 
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contai^s no heteroatoms, it is understood that attachment is via the aromatic ring or 
via the heteroaidm containing ring, respectively. 

The term "heterocycle" or *lieterocyclyr as used herein is m^ 
mean a S- to 10-membered arpmatic or nonaromatic heterocycle. containing from 1 to 
4 heteroatoihs selected from the group consisting of 0» N and arid includes bicyclic 
groups; ""Heterocyclyl" therefore includes the above mentioned heteroaryls, as well 
as dihydro and tetrathydro analogs thereof. iFurther examples of "hetm)cyclyl" 
include, but are not limited to the following: benzoimidazolyl, beiizbfuranyl, 
benzoftirazanyl, benzopyrazolyl, benzotciazdlyl, benzothiophenyl, benzoxazblyl, 
carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indplinyl, indolyl, indolazinyl, 
ihdazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl, . 
naphthpyridinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazoline, oxetanyl, pyranyl, , 
pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridinylj pyridazinyl, pyridyl, pynmidyl,^ 
pyrrolyi, quinazolinyl, quinolyl, quinoxalinyl, tetrahydropyranyl, tetrazolyl, ^ 
tetrazolopyridyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dibxanyI, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyridin-2-onyl, pynroU^^^ 
morpholinyl, thiomorpholinyl, dihydrbbenzoimidazolyl, dihydrbben^ 
dihydrobenzothibphenyi, dihydrobenzoxazolyl, dihydrofiiranyl, dihyidrpimidazolyli 
dihydroindplyl, dihydroisobxazolyl, dihydro 
dihydropxazolyl, dihydropyrazinyl, dihydropyrazolyl, d^^ 
dihydropyrinfiidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydiotMadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and tetrahydrothieniyl, 
and N-<)xides thereof . Attachment of aheterocyclyl substituehtcan occm" via a 
carbon atorn or via a heteroatom* 

In a further embodiment, heterocycle is selected from 2-azepinorie,. . 
benzimidazolyl, 2-diazapinone, imidaizolyl, 2-imidazolidinone, indolyl, isoquinplihyl, 
moiphoHnyl, piperidyl, piperazinyl, pyridyl, pyrrohdinyl,2-piperid^^ 
pyrimidinone, 2-pyrollidinone, quinolinyl, tetrahydrofuryl, tetrahydroisoquinplinyl, 
and thienyl. 

As appreciated by those of skill in the art, "halo" or "hialogen" as used 
herein is intended to include chloro, fluoro, bromo and iodo. 

Thealkyl, alkenyl, alkynyl, cycloalkyl, aryl,heteroaryiand . 
heterocyclyl substituents may be unsubstituted or unsubstituted, unless specifically 
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defined oflierwise. For example, a (Ci-C6)alkyl may be substituted with one, two or 
three substituents selected from OH, oxo, halogen, alkoxy, diallqrlamino, or 
heterocyclyl, such as moipholinyl, piperidinyl, and so on. In this case, if one 
substituent is oxo and the other is OH, the following are included in the definition: - 
C==0)CH2CH(pH)CH3, KC=O)0H. •€H2(OH)CH2C^^ 

. The moiety represented by ttie following structure 




includes the following: 
O 






10 




Q 




Exiimples of the group ^^^-^ include, but are not limited, to the 
following, keeping in mind that the heterocycle Q is optionally substituted with one, 
two or three substituents chosen from R^: 



15 




|-N O |-N 



N-H 



-23- 



wo 03/049679 PCTAJS02/38313 




wo 03/049679 



PCTAJS02/38313 



Q 




In a further embodiment the group ^^-—^ is selected from the 
following, keeping in miijfd that the heterpcycle Q is optionally substituted with one, 
two or three substituents chosen from R5: 




N-H |— N p 



5 When r2 and R?' are combined to foim -(CH2)u-. cyclic moieties are 

jfbnned. Bcamples of such cyclic moieties include, but are not limited to: 





10. 



15 



In addition, such cyclic moieties may optionally include a 
heteroatpm(s). Examples of such heteroatom-containing cyclic moieties include, but 
are not limited to: 







Q-' s— ^o' -s' 

x>^ x>-" VnA' "/-jv 






In certain instances, R7 and R? are defined such that they can be taken 
together with the nitrogen to which they are attached to form a monocyclic or bicyclic 
heferpcycle with 5-7 members in each ring and optionally containing, in addition 
to the nitrogen, one or two additional heterbatoms selected from N, O and S, said 
heterocycle Optionally substituted with one or nriore substituents selected from R6a 
Examples of the heterocycles that can thus be formed include, but are not limited to 
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the following, keeping in mind that the heterocycle is optionally substitutedi with one 
or more (and in an embodiment substituted with one, two or three) substituents 
chosen from R6: 




5 In an embodiment, RMs selected from: H, (Ci-C6)a^^ 

(C1-C6) alkyl. In a further embodiment, Rl is beiizyl, optionally substituted with one 
to three substituents selected from R5. 

In an embodiment, R2 is selected from: (Ci-C6)alkyl, aryl and 
aryl(Ci-C6) alkyL In a further embodiment, R2 is C2-C6-alkyL 

10 . In a fi^ther embodiment, the definition of R2\is H.^^ 

Ill an embodiment, R4 is selected from: (Ci-G(6)alkyl 

In an embodiment, n is 0. 

In an embodiment, R5 is defineki as halo, C1-C6 alkyl, pC^ 
alkylene NR7r8, (C=0)aCo-C6 alkylene-Q, (wherein Q is H, OH, Cp2H, of OCi- 
15 C6 alkyl), SO2NH2, Ci"C^ 
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optionidly substituted with.one to three substituente 

aIkyleneNR7R8, (C=Q)NR7r8, or OC1-C3 alkylene-(G=0)NR7R8, in a further 
embodiment, RS is halo, Ci-Gg alkyl or C1-C3 aUcyleneNR^RS. 

Included in the instant invention is the free form of compounds of 
5 Formula I, as well as the phannaceutically acceptable salts and stereoisomers thereof. 
Some of die specific compounds exemplified herein are the protdnated salts of arpine 
compounds. The teimi *'fi^ form" refers to the aniine coitnpp 
The encompassed phannaceutically acceptable salts not only include the salts 
exemplified for the specific compounds described herein, but also all the typical 

10 phannaceutically acceptable salts of the free form of compounds of Formula L The 
jBree form of the specific salt compounds described may be isolated using techniques 
known in the art Fpi: exaiiq)l.e, the free form may be regenerated by treating the salt 
with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassiuni 
• carbonate, ammonia and sodium bicarbonate. The free forms may differ from their 

15 . respective salt forms somewhat in certain physical properties, such as solubility in 
polar solvents, but the acid and base salts are otherwise phannaceutically equivalent 
to their respective free forms for purposes of the invention. 

The pharniaceutically acceptable salts of the instant compounds CM^ 
synthesized from the compounds of this invention which contain a basic or acidic. . 

20 moiety by conventional chemical methods. Generally, the salts of the basic 
compounds are prepared either by ion exchange chioinatogr^^^ 
free base with stoichiometric amounts or with an excess of the desired salt-fonning 
inorganic or organic acid in a suitable solvent or various combinations of solvents; 
Siniiilarly, the salts of the addic compounds 

25 appropriate inorganic or organic base: 

Thus, phannaceutically acceptable s£dts of the compounds of this 
invention include the conventional hon-toxic salts of the compounds of this invention 
as formed by reacting a basic instant comjpound with an inorganic or organic acid. 
For example, conventional non-toxic salts include those derived from inorganic acids 

30 such as hydrochloric, hydrobromic, sulftiric, sulfamic, phosphoric, nitric and the like, 
as well as salts prepared from organic acids such as acetic, propionic, succinic, 
glycoUc, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicyUc, sulfanilic, 2-acetoxy- 
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benzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, 
isethionic, trifluoroacetic and the like. 

When the compound of the present invention is acidic^ suitabfe : 
"pharmaceutically acceptable salts" refers to salts prepared form phannaceutically 
5 acceptable non-toxic bases including inorganic bases and organic bases. Salts derived 
from inorganic bases include aluminum, ammotiium, calcium, copper, ferric; ferrous, 
lithium, magnesium, manganic salts, manganous^ potassium, sodium, ziiic and the 
like. In an embodirnent, the phannaceutically acceptable salt is selected from 
ammonium, calciuni, magnesium, potassiuni and sodiuni salts. Salts derived firpna , 
10 phannaceutically acceptable organic non-toxic bases include salts of primary, 
secondary and tertiary amines, substituted amines including naiturally occurring 
substituted aoMnes, cyclic anaines and basic ion exchange resinis, such as argihine, . 
betaine caffeine, choline, N,N^-dibenzylethylenediamipe;^ 
diethylarainoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N- 
J5 ethylmorpholine, N-^thylpiperidine, glucamine, glucosamine, histidine, hydrabanaine, 
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, 
polyamine resins, procaine, pimnes, theobromine, triethy 
tripropylamine, tromethamine and the like. 

The preparation of the pharmaceutically acceptable salts described 
20 above and other typical phannaceutically acceptable salts is miore fully described by 
Berg et al, "Phannaceutical Salts," /. PhamL Set, 1977:66:1-19! 

It will also be noted thai the compounds of thie present invention are 
potentially internal salts or zwitterions, since under physiological conditions a 
deprotbnated acidic moiety in the compound, such as a carboxyl group, may be 
25 anionic, and this electix)nic charge mi^t then be balanced off internally against illie 
cationic charge of a protonated or alkylated basic moiety, such as a quaternary 
nitrogen atom. 

Abbreviations used in the descriptiori of the chemistry and in the : 
Examples that follow are: 

30 ■ 

Ac20 Acetic anhydride; 

. Boc t-Butoxycarbonyl; 
DBU l,8-diazabicyclo[5.4.0]undec-7-ene; 
DMAP 4-Dimethylaminopyridine; 
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1 ,2-Diinethoxyethane; 
Dimethylfonnaniide; 
Diphenylphosphoryl azide 

l-(3-dimethylaimnopropyl)-3-^thylr€arbodiinude-^^ . 
IrHydroxybenzotriazole hydrate; 
Triethylaniitie; 

Ethyl acetate; 
Fast atom bombardment; 
3rHydroxy-l ,2,2-ben20triazin^3f/)-one; 
High-peifonnance iiqiud chromatography; 
m-Chloroperoxybehzoiic acid; 
Methanesulfoiiyl chloride; 
NaHMDS Sodium bis(tnmethylsilyl)amid 
Py Pyridine; 
15 Trifluproacetic acid; 

THF Tetrahydrofuran. 

The compounds of this invention may be prepared by employing 
reactions as shown iia the following schemes, in addition to other standard manipula- 
20 tions that are known in the literature or exempUfied in the experimental procedures. 
Hie illustrative schemes below, therefore, are npt limited by the conipounds listed or 
by any particMar substitiients employed for illustrative pu^ 
numbering as shown in the schemes does not necessarily correlate to that used in the 
.claims and often, for clarity, a single isubstituent is shown attached to the compound 
. 25 ' where multiple substitiients are alloNved under the definitions of Fbrmula I 
hereinabove. 

SCHEMES 

30 As shown in Scheme A, the 2-bromomethylpyrazolo(4,5-d]pyrimidin 

reagent A-2 can be synthesized starting with a suitably substituted pyrazole ester. A 
variety of suitably substituted amines can then be used to displace the bromide, 
providing the instant compound At3, which can then be further N^alkylated as shown. 



• DME 
PMF 
ipPPA 
EDC 
5 HOBT 
EtsN 

EtOAc 
FAB 
HOOiBT 
10 HPLC 
MCPBA 
MsCl 
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Scheme B illustrates the synthetic route for the preparation of thte 
thiazolo[5,4-d]pyrimidine instant compounds B-6 and B-7. 

As shown in Scheme C, the thiazolo[5,4-d]pyrimidine lacking a 
substituent in the 6-position C-5 may be obtained starting from a fpmaimde este^^ 
5 Direct bromination of the intermediate C-5 results in polybroinihated internaediate C- 
6. This 6-brprao intermediate may be reacted as described above to incorporate the 
amine moiety and the bromine tiien removed by hydrbgenation to give the instant 
compound C-8, as shown in Schenae C. 

Scheme D illustrates the synthesis of the oxa2»lo[5,4-d]pyriinidine 
10 compounds of the imstant invendbn starting with the amino acid D-l, which cyclizes 
to the 2-substituted oxazole D-2 (as described in U.S. Pat. Noi 4,380,641)- Schenae D 
also shows that the aniine intermediate l)-8 may alternatively be reductively alkylated 
with a suitable aldehyde (such as a suitably substituted behzaldehyde) to provide the 
instant coiiipound 

15 Scheme E illustrates a synthetic route for the preparation of the 

pyrrolo[5,4-d]pyrimidinone instant compound E-7. The key aminopyrrole 
carboxylate intermediate E-1 is prepared according to methods described in /. Org. . 
C/z^m. 64:84111-8412 (1999). 

Alternatively, intermedate E-7 may undergo a coupling reaction with a 

. 20 suitable boronic acid to provide the R"^ substituted iiistant compound F-2,. as shown in 
Scheme E. 

Scheme G illustrates the syntheses ipf esters and amides from the E-7 

intermediate: 

Scheme H illustrates an alternative synthetic route for the preparation * 
25 of the pyrazolo[4,5-d]pyrimidin intermediates H-5. 
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SCHEME C (continued) . 
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C-9 
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SCHEME D (continued) . 
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SCHEME F 
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SCHEME H 



^_^COaH ^^^^ ^ 




^ HN 





2. BnNHa, EtOH 
reflux 




H-3 



Utilities 



The compounds of the invention find use in a variety of applications. . 
As will be appreciated by those in the art, cMtosis may be altered in a variety of . ways; 
^ that is, one can affect mitosis either by increasing or decreasing the activity of a 
component in the mitotic pathway. Stated differently, mitosis may be affected (e.g. , 
10 disrupted) by disturbing equilibrium, either by inhibiting or a^^ 
components. Similar approaches may be used to alter meiosis. 

an enibodiment, the compounds of the invention are usedto 
modulate initotic spindle formation, thus causing prolonged cell cycle arrest in 
mitosis. By " modulate" herein is meant altering mitotic spindle formation, including 
15 increasing and decreasing spindle formation. By "mitotic sjpindle formation" herein is 
meant organization of microtubules into bipolar structures by mitotic kinesins. By 
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"niitotic spindle dysfunction" herein is meant mitotic arrest and monopolar spindle 
formation. 

The compounds of the invention are useful to bind to ahd/qr modulate 
the activity of a mitotic Idnesin. Li an embodiment, the mitotic kinesih is a member 
5 of the.bimC subfainily of mitotic kinesins (as described in U.S. Patent i^o. 6,284,480, 
column 5), In a further embodiment, the mitotic is hunian KSP, although the activity 
of mitotic kinesins from other organisms may also be modulated by the compounds of 
the present invention. In this context, modulate means either increasing or deq^asing 
spindle pole separation, causing rnalformation, i.e., splaying, of mitotic spindle. poles, 
10 or otherwise causing morphological perturbation of the mitotic spindle. Also 

. included within the definition of KSP for these purposes are variants arid/or ifragments 
of KSP. See PCTPubl. WO 01/31335: "Methods of Screening for Modulators of Cell 
Proliferation and Methods of Diagnosing Cell Proliferation States", filed Oct 27, 
1999, hereby incorporated by reference in its entirety. In addition, other initotic . . . 
15 kinesins may be inhibited by the compounds of the present invention. 

The comfMJunds of the invention are used to treat cellular proliferation 
diseases. Disease states wMch can be treated by the methods 
provided herein include, but are not limited to, cancer (fiirther discussed below), 
iautoimmune disease, arthritis, graft rejection, inflammatory bowel disease, 
20 proliferation induced after medical procedures, including, but not limited to, surgery, 
angioplasty, and the like. It is appreciated that in some cases the cells may not be in a 
hyper or hypo, prolifemtion state (abnormal state) and still require treatment For ; 
example, during wound healing, the cells may be proliferating "normally", but 
proliferation enhancement may be desired. Similarly, as discussed aboye, in the 
25 agriculture arena, cells may be in a "normal" state, but proliferation modulatioii 
may be desired to enhance a crop by directiy enhancing gixiwth of a cipp, or by 
inhibiting the growth of a plant or organism which adversely affects the crop. Thus, in 
one embodiment, the invention herein includes application to cells or individuals . • 
afflicted or impending affliction with any one of these disorders or states. . 
30 The compounds, compositions and methods provided herein are 

particularly deemed useful for the treatment of cancer including solid tumors such as 
skin, breast, brain, cervical carcinomas, testicular carcinomas, etc. More particularly, 
cancers that may be treated by the compounds, compositions and methods of the 
. invention include, but are hot limited to: Cardiac : sarcoma (angiosarcoma. 
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fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, 
lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell, midifferentiated 
sniall cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) 
carcinoma, bronchial adenoma, sarcoma, lymiphoma, chondromatous hamartoma, 
5 mesothelioma: Gastrointestinal : esophagus (squamous cell carcinoma: : 

adenocan^inoma, leiomyosarcoma, lymphoma), stomach (cardnpnia, lymphoma^ 
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, g^lucagonoma^ 
gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, 
carcinoid tumors, Karpdsi's sarcoma, leiomyoma, hemangioma, lipoma, 
10 neurofibroma, fibroma), large bowel (adenocarcinoma, tubular adenoma, viOilous 
adenoina, hamartoma, leiomyoma); Genitourinary tract : kidney (adenocarcinoma, 
Wiirn's tumor [nephroblastoma], lymphoma, leukemia), bladder and urethra 
(squamous cell carcinoma, transitional cell carcinoma, adenocaircinoma), prostate 
(adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcinoma, 
15 teratocaxcinoma, choriocarcinoma, sarcoma, interstitial cell c 

. fibroadenoma, adenomatoid tumors, lipoma); yver: hepatoma (hepatocell 
carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular 
adenoma, hemangioma; Bone: osteogenic sarcoma (os^^ 
inidignant fibrous Wstiocytoma, choh 
ib lymphoma (redculuni cell sarcoma), multiple myeloma, malignant giant cell tunaor 
chordoma, psteochronfroma (osteocartilaginous exostoses), beiiign chondroma, . 
ch6ndroblast6im, chpndrpmyxofibronia, osteoid osteoma and giant cell tumors; 
Nervous system : skull (osteoma, hemangioma, granuloma, xanthoma, osteitis 
defonnains), meninges (meningioma, meningiosarcoma,^^^ . 
25 (astrocytoma, hiedulloblastoma, gUon^ 

gUoblastoma multiform, bligodendrogjioma, schwannoma, retinoblastoma, congenital 
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological : . 
uterus (endometrial carcinoma), cervix (cervical carcihoina, pre-tuimor cervical 
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinomai, mucinous 
30 cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertoli- 
Leydig cell tumors, dysgerrainoma, malignant teratoma), vulva (squamous cell 
carcinoma, intraepitiielial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), 
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal 
rhabdomyosarcoma), fallopian tubes (carcinoma); Hematologic : blood (myeloid 
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leukemia [acute and chronic], acute Ijonphb^^ 
leukemia, myeloproliferatiye diseases, multi^ 

syndrome), Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma]; 
Skin : malignant melanoma, basal cell carcinoma^ squamous cell carcinoma, Karposi's 
5 sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibronia, keloids, psoriasis; 
and Adrenal glands : neuroblastoma Hius, the term "cancerous cell" as proyided 
herein, includes a cell afflicted by any one of the above identified conditions. 

The compounds of the instant invention may also be useful as 
antifungal agents, by modulating the activity of the fungal members of the biniiC 
10 kineisin subgroup, as is described in in U.S. Patent No. 6,284,480. 

The compounds of this invention nmy be administered to manunals,^ 
particular humans, either alone or in combination with pharmaceiiticaliy acceptable 
cairiers/excipients or diluents, in a pharmaceutical compdsiti^^ . 
standard phannaceutical practice. The compounds can be admim^ 
15 parenterally, including the intravenous, intramuscular, intraperitoneal, subcutaneous, 
rectal and topical routes of administration. 

Additionally, the compounds of the mstant m^ 
adniiiiistered to a maminal in need thereof using a gel extrusion m^^^ 
device, such as that described in USSN 60/144,643, filed on My 20, 1999, whiph is 
.20 hereby incorporated by reference. 

As used herein, the term "coinposition" is intended to encomjpass a 
product comprising the specified ingredients in the jspecific amouiits, as well ais any 
product which results, directly or indirectly, from combinatibn of the specific 
ingredients in the specified amounts. 
■ 25 The pharmaceutical compositions containing the active ingtedient may 

be in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous 
or oily suspensions, dispersible powders or granules, eniulsions, hard or soft capsules, 
or syrups or elixirs. Compositions intended for oral use may be prepared according to 
any method known to the art for the manufacture of pharmaceutical compositions and 
30 such compositions may contain one or more agents selected from the group consisting 
of sweetening agents, flavoring agents, coloring agents and preserving agents in order 
to provide pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients 
wWch are suitable for the manufactoe of tablete^ These excipients may be for 
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example, inert diluents, such as cdciunl carbonate, sodium carbonate, lactose, 
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for 
example, microcrystalline cellulose, sodium crosscannellose, com starch, or alginic 
acid; binding agents, forexample starch, gelatin, jpolyvinyl-pyrrolidone or acacia, and 
S lubricating agents, for example, inagnesium stearate, stearic acid or talc. The tablets 
may be uncoated or they may be coated by known techniques to maisk the unpleasant 
taste of the drug or delay disintegration and absorption in the gastrointestinal tract and 
. thereby provide a sustained action oyer a longer period. For example, a water soluble 
taiste masking rhaterial such as hydroxypropylrniethylcellulose or 
10 . hydroxypropylcellulose, or a time delay material such as ethyl cellulose, cellulose 
acetate buryrate may be employed. 

Formulations for oral use may also be presented as hard gelatin 
capsules wherein the active ingredient is mixed with an inert solid diluent, for . 
example, calcium carbonate, cialcium phosphjate or kaolin, or as soft gelatin capsules 
. 15 wherein the active ingredient is mixed with water soluble carrier such as 

polyethylerieglycol or an oil medium, for example peanut oil, liquid paraffin, or ohve 

Aqueous suspensions contain the active material in adn^ 
excipients siutable for the manufacture of aqueous suspensions. Such excipients are 

20 suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydrbxypropylmethyl-cellulose, sodium alginate, poly vinyl-pyrrolidone," gum 
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring 
phosphatide,.for example lecithin, or condensation products of an alkylejie oxide with 
fatty acids,.for example polypxyethylene stearate, or condensation products of 

25. ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylene- 
pxycetanol, or condensation products of ethylene oxide with partial esters derived 
from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids 
and hexitol anhydrides, for example polyethylene sorbitan monooleate. ITie aqueous 

30 suspensions may also contain one or more preservatives, for example ethyl, or n- 
propyl p^hydroxybenzoate, one or more coloring agents, one or more flavoring 
agents, and one or more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily suspensions niay be formulated by suspending the active 
ingredient in a vegetable oil, for example ^achis oil, olive oil, sesame oil or coconut 
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oil, or in mineral oil such as liquid paraffin; The oily suspensions may contain a 
thicfcenmg agent, for example beeswax, hard paraffin or cetyl alcohol Sweetening 
agents such as those set.forth above, and flavoring agents may be adcled to piroyide a 
palatable oral preparation. These compositions may bfe preserved by the addition of 
5 an anti-qxidant such as butylated hydroxyanisol or alpha-toc6pheix)l. 

Dispersible powders and granules suitable for preparation of an 
aqueous suspension by the addition of water provide the active ingredient in . 
admixture with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are 
10 exemplified by those already mentioned above. Additional excipients, for example 
sweetening, flavoring and coloring agents, may also be present. These compositions 
may be prieserved by the addition of an anti-oxidant such as ascorbic acid. 

The pharmaceutical compositions of the invention may also beinjthe 
form of an oil-in-water emulsions. The oily phase may be a vegetable oil, for 
.15 example olive oil or arachis oil, or a mineral oil, for example liquid paraffin or 
mixtures of these. Suitable emulsifying agents may be naturally-occuning 
phosphatides, for example soy bean lecithin, and esters, or partial esters derived ftpm 
fatty acids and hexitol anhydrides, for example sorbitan monopleate, and y 
condensation products of the said partiai esters with ethylene oxide, for exattiple 
20 polyoxyethylene sorbitan monooleate. The emulsions may also contain sw^te^ 
flavoring agents, preservatives and antioxidants. 

Symps and elixirs iriay be formulated with sweetening agents, for 
example gjycerpl, propylene glycol, sorbitol or sucrose. Such formulations may also 
contain a demidcent, a preservative, flavoring and coloring agents and antioxidant. 
25 The pharmaceutical compositions may be in the foim 

injectable aqueous solutions. Among the acceptable vehicles and solvents that may 
be employed are water. Ringer's solution and isotonic sodium chloride solution. ^ 

The sterile injectable preparation may also be a sterile injectable oiMn- 
water microemulsion where the active ingredient is dissolved in the oily phase. For 
30 example, the active ingredient may be first dissolved in a rnixture of soybean oil and 
lecithin. The oil solution then introduced into a water and glycerol mixture and 
processed to form a microemulation. 

The injectable solutions or inicroemulsions may be introduced into a. 
patient's blood-stream by local bolus injection. Alternatively, it may be a.dv^aitageous 
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to administer the solution or microemulsibn in such a way as to maintain a constant 
circulating concentration of the instant compound. In order }o maintain such a 
constant concentration, a continuous intravenous deliveiy device may be utilized An 
example of such a device is the Deltec CADD-PLUS™ model 5400 intravenous 
5 pump. 

The phannaceutical compositions niay be in the form of a sterile 
injectable aqueous or oleagenous suspension for intramuscular and subcutaneous 
administration. This suspension may be formulated according to the known art using 
those suitable dispersing or wetting agents and suspending agents which have been 

10 mentioned above. The sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic pare^nterally-acceptable diluent or solvent, for 
example as a solution in 1,3-butane dioL: In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose any . 
bland fixed oil may be emjplbyed including synthetic mono^ or diglycerides. In 

. 15 addition, fatty acids such as oleic acid iHnd use in the preparation of injectables. 

Compounds of Formula I may also be administered in the form of a 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non-irritating excipient which is solid at 
ordinary temperatures but Uquid at the rectal temperature and will therefore melt in . 

20 the rectum to release the drug; Such materials include cocoa butter, glyceririated 
gelatin, hydrogenated vegetable oils, niixtures of polyethylene glycols of various 
molecular weights and fatty acid esters of polyethylene glycol. 

For topical use, creams, ointments, jellies, solutions or suspensions, 
etc. , containing the compouiid of Formula I are eh^^ (For purposes of this 

25 apphcation, topical application shdl include rn^ 

The conofpounds for the present invention can be administered in . 
intranasal fohn via topical use of suitable intranasal vehicles and delivery devices, or 
via transdermal robtes, using those forms of transdermal skin patches well known to 
those of ordinary skill in the art To beadministeredin the form of a transdermal 

30 delivery system, the dosage administration will, of course, be continuous rather than 
intermittent throughout the dosage regimen. Compounds of the present inventi 
may also be delivered as a suppository employing bases such as cocoa butter, 
glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of 
various molecular weights and fatty acid esters of polyethylene glycol. 
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When a compound according to this invention is administered into a 
human subject, the daily dosage will normally be determined by the piescribing 
physician wiith the dosage gen^Uy varying according to the age, weight, jsex ind 
response of the individual patient, as well as the severity of the patient's syn4)t6ms. 
5 In one exemplary application, a suitable amount of compound is 

achninistered to a mammal undergoing treatment for cancer. Administration occurs in 
an amount between about 0 J mg/kg of body weight to about 60 mg/kg of body 
weigjit per day, arid in an embodiment in an amount between 0.5 mg/kg of body 
weight to about 40 mg/kg of body weight per day; 
10 The instant compounds may also be co-administered widi other well 

known therapeutic agents that are selected for their particular usefulness against the. 
condition that is being treated. 

For example, instant compounds are useful in combination with 1^ 
anti-cancer agents. Combinations of the presently disclosed compounds with . other . 
.15 anti-cancer or chemotherapeutic agents are within the scope of the invention. 

Examples of such agents can be found ih Cancer Principles and Practice of Oncology 
by V.T. Devita iand S. Helhnan (editors), 6* edition (February 15, 2001), lippincott 
Williams & Wilkins Publishers. A person of ordinary skill in the art would be able to 
discern which combinations of agents would be useful l^d on the particular 
20 characteristics of the drugs and the cancer involved. Such anti-cancer agents include 
the following: estrogeii receptor modulators, androgen receptor modulators, retinoid 
receptor modulators, cytotoxic/cytostatic agents, Jtotiproliferative agents, prenyl- 
protein transferase inhibitors, HMG-CoA reductase inhibitors and other angiqgeriesis 
inhibitors 2md agents that interfere with ceU cycle checkppinte^^^^ 
25 compounds are particularly useful when co-administered with radiation therapy. 

"Estrogen receptor modulators'* refers to compounds that intetf^ 
with or inhibit the binding of estrogen to the receptor, regardless of mechanism, 
Examples of estrogen receptor modulators include, but are not limited to, tamoxifen, 
raloxifene, idoxifene, LY353381, LY117081, toremifene, fiilvestrant, 4-[7K2,2- 
• 30 dimethyl-l-oxopropoxy-4-methyl-2-[4-[2-(l-piperidinyl)etiioxy]phenyl]-2H^^ 

benzopyran-3-yl]-phenyl-2,2-dimethylpropanoate, 4,4'-dihydroxybenzophehone-2,4- 
dinitrophenylhydrazone, and SH646. 

"Androgen receptor modulators" refers to compounds which interf^ 

or inhibit the binding of androgens to the receptor, regardless of mechanism:, 
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Exaipples of androgen receptor modulators include finaisteride and other 5a-reductase 
inhibitors, nilutamide, flutamide, bicalutamide, liarozole, and abiraterone acetate. 

""Retinoid receptor modulators*' refeis to compounds 
inhibit the binding of retinoids to the leceptor, regardless of mechanism. Examples 
5 of such retinoid receptor modulators include bexarotene, tretinoin, 13-cis-retinoic 
acid, 9-cis-retinoic acid, a-difluoromcthylomithine, ILX23-7553, trans-N-(4'- 
. / hydroxyphenyl) retinamide, and N-4<^ 

"Cytotoxic/cytostatic agents" refer to compounds which cause cell 
death or inhibit cell proliferation primarily by interfering directly with the cell's 
10 .functioning or inhibit or interfere with cell myosis, including alkylating agents, tuinof 
necrosis factors, intercalators, hypoxia activatable compounds, naicr^ 
inWbitors/microtubule-stabilizing agents, inhibitors of 

metabolites; biological response modifiers; hormonal/anti-hormonal therapeutic . 
- agents, haematopoietic growth factors, monoclonal antibody targeted therapeutic 
15 agents and tppoisomerase inhibitors. 

Exaniples of cj^otoxic agents include, but are not limited to, sertenef , 
cachectin,ifosf amide, tasonermin, lonidamine, carboplatin, altretamine, 
prednimustine, dibrpmodulcitol, ranimustirie, fotemustine, hedaplatin, pxaliplatin, 
tempzoloiqtiide, heptaplatin, estrani^^^ 
. 20 nimustine, dibrbspidium chloride, puniitepa,lobaplatin; s^^ • 
cisplatin, irofulven, dexifpsfamide, cis-aminedichlor6(2-methyl-pyridine)platihum, 
benzylguanine, glufosfamide, GPXIOO, (traais, trans, trans)-bis-mu-(hexane-l,6- 
(Mamirie)-mu-[diamine-platinum(n)]bisidi^ 
V diarizidiiiylspiermine, arsenic to^ 
25 dimethylxantMne, zorabidin, idarubicin, daunbrubicin^^ 

pkmubicih, pihafide, valrubicin, amriibicin, antineoplaston, 3'^ 
morpholino-13^eoxo-10-hydroxycaraiinomycin, annamycin, galarubicin, elinafide, . 
MEN10755, and 4Hiemethoxy-3-deajDaino-3-aziridinyl-4-methyls^^^ 
daunorubicin (see WO 00/50032). 
30 An example of a hypoxia activatable compound is tirapazamine. 

Examples of microtubule inhibitors/nuerotubule-stabilising agents 
include paclitaxel, vindesine sulfate, 3\4'-didehydro^'-deoxy-8'- 
norvincaleukpblastine, docetaxol, rhizoxin, dolastatin, mivobulin iseithionate, 
. auristatin, cemadotin, RPR109881, BMS184476, vinflunine, cryptophycin, 2,3,4,5,6- 
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pentafluoro-N-(3-fluoro-4-methoxyphenyI) benzene sdfo^ 
anhydrovinblastine, NJSf-dimethyl-L-Yalyl-L-valyl-N-methyl-^ 
proline-t-butylamide, TDX258, the epothilones (see for example U.S. Pat. Nos, 
6i284i781 and 6,288,237) and BMS188797: 

Somt examples of topoisomerase inhibitors are topotecan, 
hycaptamin^v irinotecan, rubitecan, 6-ethoxypropioriyI-3',4'-0-exo-benzylidene- 
chartreusin, 9-raethoxy-N JJHdimethyl-5-nitropyra2ol6[3,4,5-kl]aOT 
propanamine, l-ainino-9-«thyl-5-fluoro-2,3-dihydro-9-hydroxy-^ 
benzo[de]pyrano[3\4^b,7]-indoUzino[l,2b]quinoUne-10,13(9H,l^ 
lurtotecan, 7-i2<N4sopropylanuho)ethyl]-(2bS)camptothe^ BNP1356, BNPIllOO, 
:BN80915, BN80942, etoposide phosphate, teniposide, sobuzoxane, 2'- 
dimethylamino-2*-deoxy-et6poside, GL33 1 , N-[2--(dimethylamino)ethyl]-9-hydrbxy- 
5,6-dimethyl-6H-pyrido[4,3-b]carbazole-l-carboxamide; asulacrine, (5a, 5aiB, 
8aa,9b)-9-[2r(N-[2-(dimethylajmno)ethyl]-N-methylan^ 
dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydrofuro(3\4^6J)naphtho(2,3 
6-one, 23-(inethylenedioxy)-5-methyl-7-hydroxy-8-iriethoxyben2o[ci- 
phenanthridiniiun/6,9-bis[(2-aminoethyl)aminb]benzo[gi^ 5- 
.p-aminopropylamino)^740HlihydrGxy-2-(2-hydroxyethylaminpmethyl)-6H^ 
pyrazolo[4,5,l-de]acridin-6rone, N-[l-[2(diethylamino)ethylamiho]-7-methok 
oxo^9H-thioxanthen-4-ylmethyl]fonnaniide, N--(2-(dimethylaniino)ethyI)acridine-4- . 
carbdxamide, 6-[[2-(dimethylamino)ethyl]amino]-3-hydro3cy-7H-indeno[2 
quinolin-7-one, and dimesna. 

Examples of inhibitors of mitotic Idnesins, a^^ 
mitotic kmesin KSP, are described in PCT Publications WO dl/36768 and WO 
01/98278/and pending U.S. Ser. hfos. 60/338.779 (med 
60/338,344 (fUed December 6, 2001), 60/338,383 (med Dece 
60/338380 (filed December 6, 2001), 60/338,379 (filed December 6, 2001) and 
60/344,453 (filed November 7, 2001). 

"Antiproliferative agents" includes antisense RNA and DNA 
oligonucleotides such as G3139, ODN698, RVASKRAS, GEM231 ^ and 1NX3001, 
and antimetabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluridine, 
trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine ocfosfate, fosteabine 
sodium hydrate, taltitrexed, paltitrexid, emitefiir, tiazofurin, decitabine, nolatrexed, 
pemetrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine, 2'-fIuoromethylene-T2'- 
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deoxycytidine, N-[5-(2,3-dihydn>-l>eMofuryl)sdfony 
N6-[4-de6xy-4-[N2-[2(P),4(E)-tetod 

manno-hc?ptopyranosyl]adenine, aplidine, ecteinascidin, ttoxacitabine, 4-[2-axrdno-4- 
oxp-4,6 J,8-telrahydro-3H-pyriniidm 
5 I^glutamic acid, aminopterin/5-^ 

(carbanioyloxymethyl)-4-foimyl-6-methoxy-14-<>xa-l^ 

tetradeca-2,4,6-trien-9-yl acetic acid ester, swainsonine, lometiexol, dextazoxane, 
methioiiinase, 2'-cyianp-2'-deoxy-N4-palmitoyl-l-B-D:arabino furahosyl cytosine, 3- 
2mMnopyiidine-2-cari>oxaldehyde thiosem 
10 Examples of monoclonal antibody targeted therapeutic agents include 

• those therapeutic agents which have cytotoxic agents or radioisotopes attached to a 
cancer cell specific or target cell specific monoclonal antibody. Examples include 
Bexxar. 

**HMG-CoA reductase inhibitors" referis to inhibitors of 3-hydroxy-3- 
15 methylglutaryl-CoA reductase. Compounds which have inhibitory activity for HMG- 
C6A r^uctese can be readily identified by usirig assays weUr^ 
exantiple, see the assays described or cited in U.S. Patent 4,231,938 at col. 6, aiid WO 
84/02131 at pp. 30^33^ The terais "HMG-CoA reductase inhibitor" and "inhibitor of 
HMG-CoA reductase" have the same meaning when used herein. 
.20 Examples of HMG-CoA reductase inhibitors that may be used include- 

but are riot limited to lovastatin (MEVACOR®; see U.S. Patent Nos. 4,231,938, 
4,294,926 and 4,319^039), simvastatin (ZOCOR®; see U.S. Patent Nos. 4,4^ 
. 4,820,850 and 4,916,239). pravastatin (PRAVACHOL®; s^^ 
4,346,227, 4,537,859, 4,410.629, 5,030,447 and 5,180,589), fluvastatin (LESCOL®; 
; 25 see U.S. Patent Nos. 5,354,772, 4,91 1,165, 4,929.437, 5,189,164, 5,118,853, 

5,290,946 and 5,356,896), atorvastatin (LBPrrOR®; see U.S. Patent Nos. 5,273,995, 
4,681,893, 5,489,691 and 5,342,952) and cerivastatin (also known asrivastatin .and 
BAYCHOL®; see US Patent No. 5,177,080). The structural f^^^ 
additiorial HMG-CoA reductase inhibitors that may be used in the instant methods are 
30 described at page 87 of M. Yalpani, "Cholesterol Lowering Dmgs", Chemistry & 
Industry, pp. 85-89 (5 Febmary 1996) and US Patent Nos. 4,782,084 and 4,885,314. 
The term HMG-CoA reductase inhibitor as used herein includes all pharmaceutically 
acceptable lactone and open-acid forms (i.e., where the lactone ring is opened to form 
the free acid) as well as salt and ester forriois of cornpounds which have HMG-Co A 
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reductase inhibitory activity, and therefor the use of such salts, esters, open-acid arid 
lactone forms is included within the scope of this inventiohv An illustration of the 
lactone portion and its corresponding open-acid form is shown below as structures I 
andIL 

Lactone Open-Acid 

. ■ ^ I • • ■ ■ ■ D * 

In HMG-CoA reductase inhibitors where an open-acid form can exist, 
salt and ester forms may be formed from the open-acid, and all such forimis are 
included within the meaning of the term *BMG-CoA reductase inhibitor" as used 
herein. In m embodiment, the HMG-CoA reductase iiiW . 
I lovastatin and simvastatin, and iii a further embodimenti simvastatin. Herein, the 
term "pharmiaceutically acceptable salts" with respect to the HMG^A reductase 
inhibitor shall mean non-toxic salts of the compounds employed in this invention 
which are generally prepared by reacting the free acid with a suitable organic or 
inorganic base, particularly those formed from cations such as sodium, potassiumj 
aluminum, calcium, lithium, magnesium, zinc and tetramethylammonium, as well as 
those salts formed from amines such as ammonia, ethylenediariiine, N- 
. niethylglucamine, lysine, arginine, ornithine, choline, N,N'-dibenzylethylenediamine, 
chloroprocaine,diethanolaniine, procaine, N-benzyl^^ 

chlorobenzyl-2-pyrrolidine-r-yl-methylbenz-imidazole, diethylamine, piperazine^ 
and tris(hydroxymethyl) aminomethane. Further examples of salt forms of EDMG- 
CoA reductase inhibitors may include, but are not limited to, acetate, 
benzenesulfpnatej benzoate, bicarbonate, bisulf ate, bitaitote, borate, b^ 
calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate, dihydrochloride, 
edetate, edisylate, estojate, esylate, fumarate, gluceptate, gluconate, glutamate, 
glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobiromide, hydrochloride, 
hydroxynapihoate, iodide, isothionate, lactate, lactobionate, laurate, malate^maleate, 
mandelate, iriesylate,.methylsulfate, mucate, napsylate, nitrate, oleate, oxalate. 
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pamaote, palmitate, panthothenate, phosphate/diphosphate, polygalactuionate^ 
salicylate, stearate, subacetate, succinate, tannate, tartrate, teoclate, tosylate, 
triethiodide, and yalerate. 

: Ester deriyatiyes of the described HMG-CoA reductase inhibitor 
5 . compounds may act as prodmgs which, when absorbed into the bloodstream of a 
waiHirblooded animal, may cleave in such a manner as to release the drug form and 
jpermit the drug to afford improved therapeutic efficacy. 

"Prenyi-protein transferase inhibitor" refers to a compound which 
inhibits my one or any combination of the prenyl-protein transferase enzymes, 
including famesyl-protein transferase (FPTase), geranylgeranyl-protein transferase 
■ type I (GGPTase-I), and geranylgeranyl-protein transferase type-H (GGPTase-II, also 
called iRab GGPTase), Examples of prenyl-protein transferase inhibiting compounds 
include (4)-6-[anuno(4-cWorophenyl)(l-methyr-lH-imidazol-5-yl)meU^ 
chlorophenyl)-l-methyl-2(ljH)-quinolinone, (-)-6-[amino(4~chlorophenyI)(l-nlethyl- 
lH-imida2ol-5-yl)methyl]-4-(3-chlorophenyl)-l-rnethyl-2(lii)-quin . 
[amino(4Hchlorophenyl)(l-metiiyl-lH^imida2ol-5-yl) methyl3-4-(3-ciMbrophenyl)-i- 
nietiiyl-2(lia)-quinolinone, 5(S)^^^^ 

cyanobenzyl)-5-umd£^olylmethyl]-2-piperazino^^ (S)-i-(3-cWorophehyl) -4-[l-(4- 
cyanobenzyl)-5-infudazolylmethyl]-5-[2-(e^ methyl)-2-piperazin6ne,. 
5(S)-n-Butyl-l-(2-melhylphenyl)-4-[l-(4-cyanobenzyl)-5 
piperazirione, ir(3-chlorophenyl) •4-[H4<:yianoberu^^ 

imidazoIylmethyl]-2-piperazinone, l-(2,2-diphenylethyl)-3-|N-(l-(4-cyanoben2yl)- 
. lH4midazol-5-yIethyl)carbamoyl]piperidinej 4-{5-[4-hydroxymethyl-4-(4- 
chloropyridin-2-ylmethyi)-piperidine-r-ylmethyl]-2-methylini^ 
benzonitrile, 4-{ 5-[4-hydroxymethyl-4-(3-chlbrobenzyl)-pipericUne-l-^^^ 
methyUniidazol-l-yhnethyl}benzonitrile,4-{3-[4-(2-o 
3H-imidazol-4-ylmethyl } benzonitrile, 4^ { 3 -(4 
5%ylmethyl]-3H-iniidazoM-ylme&yl}benzonitr^^^ 

bipyridin-5 ' -yhnethyl]-3H-iraidazol-4-ylmethyl }benzonitrile, 4-[3-(2-oxo- 1-phenylr 
l,2-dihydropyridin-4-ylmethyl)-3H4midazol-4-ylmethyl}benzonitri 18,19- 
dihydro-19-oxo-5i?,17ff-6,10:12,16-dimelheno-lH-imidazo[4,3- 
c] [1,1 l,4]dioxaazacyclo-nonadecine-9-carbonitrile, (±)-19,20-dihydro-19-oxo-5H- 
18,2lHethanq-12,14-ethenoT6,10-metheno-22Jy-benz^ 

*][1.6,9,12]6xatriaza^yclooctadecine-?-carbonitrile, 19,20-dihydn>«19-oxo^5jfir,17iy- 
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18,2lHSthano-640:1246-dimetheno-22H-iinidazo[3,4- 

/ii[l,8,1144]oxatriazacyclodcDsinB-9rcaibonitrile, and (±)-19,20-dihydrp-3-methyl- 

19-oxoT5H-i8,21-ethano-1244-etheno^,10-metheno-22H-beM^ 

^fc][li6,942]oxa-triazacyclooctadecine-9-carb(Miitrile. 
5 Otiier examples of pienyl-protein transferase iii^ 

the following publications and patents: WO 96/30343, WO 97/18813, WO 97/2170i, 

WO 97/23478. WO 97/38665, WO 98/28980, WO 98/29119, WO 95/32987, US. 

Patent No. 5,420,245, U.S: Pateiit No. 5,523,430, U.S. Patent No. 5,532,359, U.S. 

PatentNo. 5,510,510, U.s: Patent No: 5,589,485, US. Pate^^ 
10 . European Patrat PubL 0 618 221, European Patent Publ. 0 675 112; European Patient 

Publ. 0 604 181, European Patent Publ. 0 696 593, WO 94/19357, WO 95/08542, WO 

95/11917. WO 95/12612, WO 95/12572, WO 95/10514, U.S. Patent No. 5,661,152. 

WO 95/10515, WO 95/10516, WO 95/24612, WO 95/34535, WO 95/25086, WO 

96/05529, WO 96/06138, WO 96/06193, WO 96/16443. WO 96/21701, WO 
15 96/21456. WO 96/22278, WO 96/24611, WO 96/24612, WO 96/05168, WO 

. . 96/05169. WO 96/00736, U.S. Patent No: 5,571,792, Wp 96/17861, WO 9^/33159, 

WO 96/34850, WO 96/34851, WO 96/30017, WO 96/30018, WO 96/30362, WO ; 
; ,96/30363, WO 96/31111, WO 96/31477, WO 96/31478, WO 96/31501, WO \ 

97/00252. WO 97/03047, WO 97/03050, WO 97/04785, WO 97/02920, WO , 
20 .. 97/17070, WO 97/23478, WO 97/26246, WO 97/30053. WO:97/44350, WO 

. 98/02436, arid U:S. Patent No; 5,532.359. 

For an example of the role of a preiiyl-proteiri transferasie inhibitor on angiogenesis 
see European J. of CMCer, Vol. 35, No. 9, pp.13944401 (1999^^ 

"Angiogenesis inhibitors" refers to compbtinds that inhibit the- 

25 fohnation of new blood vessels, leganlless Of mechanisitn: Ex{biq>leS'Of angiogenesis 
inhibitors include, but are not limited to, tyrosine kinase inhibitotsi such as inhitiitors 
of the tyrosine kinase ieceptors Ht-l (VEGFRl) and Flk-l/KDR (VEGPR2)» .■ '■. 
inhibitors of epidermal^dved, fibroblast-detived, oir platelet derived growth f actipis, 
MMP (matrix metalloprotease) inhibitors, integrin blockeis, ihterferonra, interleukin- 

30 12, pentosan polysulfate, cyclooxygenase inhibitors, including nonsteroidal aiiti- 

inflammatories (NSAEDs) Uke aspirin and ibuprofen as wiell as selective cyclbpxy- . 
genase-2 inhibitors like celecoxib and rofecoxib (PNAS, Vol. 89, p. 7384 (1992); 
JNCI. Vol. 69. p. 475 (1982); Arch. Opthalmol., Vol. 108, p.573 (1990); AnaL Rec., 
Vol. 238, p. 68 (1994); FEES Letters. Vol. 372. p. 83 (1995); Clin, Orthop. Vol. 3l3, 
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p. 76 (1995); J. Mol/EndocrinoL, Vol. 16, p J07 ^ 

p. 105 (1997); Cancer Res., Vol. 57, p. 1625 (1997); Cell, Vol. 93, p. 705 (1998); 
Intl. J. Mpl. Med., Vol, 2, p. 715 (1998); J. Biol. Chem., Vol. 274, p. 9116 (1999)), 
steroidal anti-inflanunatones (such as corticosteibids, mineralocorticoids, 
5 dexamethaisone, prednisone, prednisolone, methylpred, betamethasone), 

carboxyamidotriazole, combretastatin A-4, squalamine, 6-O-chloroacetyl-carbonyl)- 
fumagillol, thalidomide, angiostatin, troponin-1, angiotensin II antagonists (see 
. Ffemandez et al., J. Lab, Clin. Med 105:141-145 (1985)), and antibodies to VEGF 
(3ee, Nature Biotechnology, Vol 17, pp.963-968 (October 1999); Kim et al., Nature, 
10 552, 841-844 (1993); WO 00/44777; and WO 00^^^ 

Other therapeutic agents that modulate or inUbit angiogenesis and ma^ 
also be used in combination ^yith the compounds of the instant invention include 
agents that modulate or inhibit the coagulation and fibrinolysis systems (see review in 
Clin. Chem. Lcl Med. 38:679^692 (2000)). Examples of such agents that modulate or 
15 . inhibit the coagulation and fibrinolysis pathways include, but are not limited to, 

heparin (see Thromb. Haefnost. 80:10-23 (1998)), low molecular weijght heparins and 
carboxypeptidase U inhibitors (also known as inhibitors of active thrombin 
activatable fibrinolysis inhibitor [TAiPIa]) (see Tlironibosis Res. 101:329-354 (2001)). 
. • TAHa inhibitors have been described in U.S. Ser. Nos. 60/310,927 (fded August 8, 
.20 2001) and 60/349,925 (ffled January 18, 2002). 

"Agents that interfere with cell cycle checlq)oints" refer to compounds 
that inhibit protein kinases that transduce cell cycle checlqpoint signals, thereby 
sensitizing the cancer cell to DNA damaging agents. Such agents include inhibitors 
of ATR, ATM, the Chkl and Chk2 kinases and cdk and cdc kinase inhibitors and are 
25 specifically exemplified by 7-hydroxystaurdsplorin, flavppjiidoi, CYC2P2 (Cyclacel) 
; andBMS-387032. 

As described above, the combinations with NiSAID's are 
the use of NS AJD's which are potent COX-2 inhibitihg agents. For purposes of this 
specification ah NS AID is jpotent if it possess an IC50 for the inhibition of eOX-2 of 
30 1 |iM or less as measured by cell or microsonial assays. 

The invention also encompasses combinations with NSABD's which 
are selective COX-2 inhibitors. For pmposes of this specification NSAID's which 
are selective inhibitors of COX-2 are defined as those which possess a specificity for. 
inhibiting COX-2 over COX-1 of at least 100 fold as measured by the ratio of IC50 
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for.COX-2 over IC50 f<>r COX-1 evaluked by ceU or imcroso^ 
compounds include, but aie not limited to those disclosed inXj.S. Pateiit 5,474)995, . 
issued December 12, 1995, U.S, Patent 5,861,419, issued January 19, 1999, U:S. 
Patent 6,001,843, issued December 14, 1999, U.S. Patent 6,020,343, issued February 

5 1, 2000» U.S. Patent 5,409,944, issued April 25, 1^5, U.S, Patent 5,436,265, issued 
July 25, 1995, U.S. Patent 5,536,752. issued July 16, 1996, U.S. Patent5,550,142, 
issued August 27. 1996, U.S. Patent 5,604,260, issued Februai7 18, i9?7i U.S. 
5,698,584, issued jjecemba: 16, 1997, U.S. Patent 5,710,140, issued Januaiy 
20,1998, WO 94/15932, published July 21, 1994, U.S. Patent 5,344,991, issued June . 

10 . 6, 1994, U.S. Patent 5,134,142, issued July 28. 1992, U.S. Patent 5;380,738, issued 
: January 10, 1995, U.S. Patent 5,393,790, issued February 20, 1995, U.S. Patent 
5,466,823, issued November 14, 1995, U.S. Patent 5,633,272, issued May 27, 1997, 
and U.S. Patent 5,932,598, issued August 3, 1999, all of which are hereby , 
incorporated by reference. . ' . 

15 InWbitors of C0Xr2 that are particularly useful in the instant niethod of 

treatment are: 

. 3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(5F)-furanone-, and 




izo 5-chloro-3T(4-naediylsulfonyl)phenyl-2<2-methyl-5-pyridin:^)py^ 




or a pharmaceutically acceptable salt thereof. 
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Genei^ and specific synthetic procedures for 
COX-2 inhibitor compounds described above are found in U.S. Patent No. 5,474,995, 
issued December 12, 1995, U.S. Patent No. 5,861,419, issued January 19, 1999, arid 
U.S. Patent No. 6,001,843, issued December 14, 1999, all of which are herein 
5 incorporated by reference. 

Compounds that have been described as specific inhibitors of ^ 
and are therefore useful in the present invention include, but are not limited to, the 
following: 
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or a pharmaceutically acceptable salt thereof. 

Compounds which are.described as sjpecific inhibitors of COX-2 ?unid 
are therefore useful in the present invention, and methods of synthesis th^bf, can be 
found in the following patents, pending applications and publications, which are 
5 herein incorporated by reference: WO 94/15932, pubUshed July 21, 199^^^^^ 

Patent No. 5^344,991, issued June 6, 1994, U.S. Patent No. 5,134,142, issued July 28, 
1992, U.S. Patent No. 5,380,738, issued January 10, 1995, U.S. Patent No. 5,393,790, 
issued February 20, 1995, U.S. Patent No. 5,466,823, issued November 14, 1995, 
U.S.PatentNo. 5,633,272, issued May 27, 1997, and U.S. Patent No, 5,932,598, 
10 issued August 3, 1999. 

Compounds which are specific inhibitors of COX-2 and are therefore 
useful in the present invention, and methods of synthesis thereof , can be found in the 
following patents, pending applications and publications, which are herein ; 
incorporated by reference: U.S. Patent No. 5,474,995, issued December 12, 1995, 
15 U.S. Patent No. 5,861,419, issued January 19, 1999, U.S. Patent No. 6,001,843^ 

issued December 14, 1999, U.S. Patent No. 6,020,343, issued Ffebruary 1, 2000, U.S. 
Patent No. 5,409,944, issued Appl 25, 1995, U.S. Patent No. 5;436,265, issued July 
25, 1995, U.S. Patent No. 5,536,752, issued July 16, 1996, U.S. Patent No. 5,55p,142, 
issued August 27, 1996, U.S. Patent No. 5,604,260, issued Ffebruary 18, 1997, XJ:S. 
20 Patent No. 5,698,584, issued December 16, 1997, and U.S: Patent No. 5,710,140, 
issued Janiiaiy 20,1998. 

Other examples of angiogenesis inhibitors include, but are not Hmited 
to, endostatin, ukrain, ranpimase, IM862, 5-meth6xy-4-[2-methyl-3--(3-methyl-2- 
butenyl)oxiranyl]-l-oxaspiro[2,5]oct-6-yl(chIoroacetyl)carbamate, acetyldinanaline, 
25 5-aimno-l-[[3,5-<lichloro-4-(4-<:hlorobenzoyl)phenyl]ra^ 
carboxanMde,CM101, squalarmne, combretiastatin, RPI4^ 
mannopentaose phosphate, 7 J-(carbpriyl-bis[iniino-N-methyl-4,2- 
pyn"olocarbonyhminoP^-methyl-4,2-pyrTole]-^arb6nyUmino]-^^ ,3-naphthalene = 
disulfonate), and 3-[(2,4-dimethylpyrrol'-5-yl)methylene]-2-iridolinone (SU5416). 
30 As used above, "integrin blockers" refers to compounds which 

selectively antagonize, inhibit or counteract binding of a physiological ligand to the 
avP3 integrin, to compounds which selectively ^tagonize, inhibit br counteract 

binding of a physiological ligand to the avp5 integrin, to compounds which 
antagonize, inhibit or counteract binding of a physiological ligand to both the 



wo 03/049679 



PCT/OS02/38313 



avp3 integrin and the ay^S jntegtin, and to compounds which antagonize, inhibit or 
counteract the activity of the particular integrin(s) expressed 6 
cells. The term also refers to antagonists of the avPe, ccvPs. a23l, asPi, 
ogPl and oe6P4 integrins. The term also refers to antagonists of any combination of . 
5 ccvPs, ccvPs. «vP6. avP8> ocipi, a2Pl, asPl, ocePl and C£6p4 integrins: 

Some specific examples of tyrosine kinase inhibitors include N- 
(trifluoromethylphenyI)-5-methylisoxazol-4-carboxamide, 3-[(2,4-dimethylpyrrol-5- 
yl)methylidenyl)indoUn-2K)ne, 17-(aIlylamiho)-17KiemethoxygeldOTam^^^ 
chloro-4-fluorophenylamino)-7-methoxy-6-[3-(4-morpholinyl)propoxyl]quinazoline, 
10 N-(3-ethynylphenyl)-^ J-bis(2-methoxyethoxy)-4-quinazoUnaimne, BIBX1382, 
23,9,1041rl2-hexahydro4()-(hydroxymethyl)-10-hydr^^ 
diindolo[l,23-fg:3\2\l'-kl]pyrrolo[3,4-i][l,6]benzodiaz^^ 

genistein, STI57 1, CEP2563, 4-(3K:hlorophenylamino)-5,6-dimediyl-7H-pyn:olo[2,3- 
djpyrijtnidinemethane sulfonate, 4-(3-bromo-^^ 
15 dimethoxyquinazoline, 4-(4'-hydroxyphenyl)aTmno-6 J-dimethoxyquinazoUne, 
SU6668, ST157lA/N-4-cUorophenyl-4-(4-pyridylmethyI)-lrphthalaa ajntd 
EMD12I974. 

Combinations ^ith coinpounds other than anti-cancer compounds are . 
also encompassed in the instant methods. For example, combinations of the instantly 

20 claimed compounds with PPAR-y (i e., PPAR-gamma) agonists and PPAR-5 (i.e., 
PPAR-delta) agonists are useful in the treatment of certain malingnancieis. PPAR-y 
iand PPAR-5 aie the nuclear peroxisome proUferiator-activated receptors y and .6. The 
expression of PPAR-y on endothelial cells and its involvement in angiogenesis has 
been reported in the literature (see J. Cardiovasc. PhahiiacoL 1998; 31:909-913; J. 

25 Biol Chem. 1999;274:9116-9121; Invest Ophtlialniol Vis. ScL 2000; 41:2309-2317). 
More recently, PPAR-y agonists have been shown to inhibit the angiogenic response 
to VEGF in vitro; both trogUtazone and rosiglitazone maleate inhibit the development 
of retinal neovascdarization in inice, (Arcfi. 

Examples of PPAR-y agonists and PPAR- y/a agonists include, but are not limited to, 
30 thiazolidinediones (such as DRF2725, CS-Oll, trogUtazone, rosigUtazone, and . 
piogUtazone), fenofibrate, gemfibrozil, clofibrate, GW2570, SB219994, 
H039242, JTT-501. MCC-555, GW2331, GW409544, NN2344, KRP297, NPOllO, 
DRF4158. NN622, GI262570, PNU182716, DRF552926, 2-[(5,7-dipropyl-3- 
trifluoromethyl-l,2-benzis6xazbl-6-yl)oxy]-2-methylpropionic acid (disclosed in 
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USSN .09/782,856), and 2(R)-7-(3-(2-chloix>-4HC4-fluoropheriox phenoxy)propoxy)- 
2-ethylchromane-2-caiboxyliq add (disclosed in USSN 60/235,708 aiid 60/244.697). 

Another embodiment of the instant invention is the use of 
disclosed compounds in combination with gene theiapy for the treatment of cancer. 
5 For an overview of genetic strategies to treating cancer see Hall et aI^.(Am J Hum 
Genet 61:785-789, 1997) and Kufe et al (Cancer Medicine, 5th Ed, pp 876-889, BC 
Decker, Hamilton 2000). Oene therapy can be used to deliver any tumor suppressing 
gene. Examples bf such genes include, but are not limited tpj p53, which can be 
delivered via recombinant virus-mediated gene transfer (see U.S. Patent No. 

10 6,069,134, for example), a uPA/uPAR antagonist ("Adenovinis-Mediated Delivery of 
a uPA/uPAR Antagonist Suppresses Angiogenesis-Dependent Tumor Growth and 
Dissemination in Mice," Gene Therapy, August 1998;5(8): 1105-13), and interferon 
gamma (J Immunol 2000;164:217-222), 

The compounds of tiie instant invention may also be administered in 

. 15 combination with an inhibitor of inherent multidrug resistance (MDR), in particular 
MDR associated with high levels of expression of transporter proteins; Such MDR 
inhibitors include inhibitors of p-glycoprotein (P-gp), such as LY335979, XR9576, 
OC144-093, R101922, VX853 ahdre^^ 

A compound of the present invention may be employed in conjim^ 

20 vi^ith anti-emetic agents to treat nausea or einesis,: including acute, delayeid, late-phase, 
and anticipatory em^is, which may result from the use of a compound of the present 
in veiition, alone or with radiation therapy. For the prevention or treatinent of emesis, 
a compound of the present invention may be used in conjunction with other anti- 
emetic agents, especially neurokinin-1 receptor antagonists, 5HT3 receptor . 

25 antagonists, such as ondansetron, granisetron, tropisetron, and zatisetrpn, GABAJB . 
receptor iagonists, isuch as baclofen^ a corticosteroid such as Efecadron 
(dexamethasone), Kenalog, Aristocort, Nasalide, Preferid, Benecorten or others such 
as disclosed in U.SPatentNos. 2,789418, 2,990 -401, 3,048^^^^^ 
3,929,768, 3,996,359, 3,928,326 and 3,749,712, an antidopaminergic, such as the 

30 phenothiazines (for example prochlorperazine, fluphenazine, thioridazine and 
mesoridazine), metoclopramide or dronabinol. For the treatment or prevention of 
emesis that may result upon administration of the instant compounds, conjunctive 
therapy with an anti-emesis agent selected from a neurokinin-1 receptor antagonist^ a 
5HT3 receptor antagonist and a corticosteroid is preferred. 
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NeuroMnin-l receptor antagonists of use in conjuncdOn 
compounds of the piesoit inventipn are fully described, for exanaple, in U.S. Patient 
Nos. 5.162,339, 5,232,929, 5,242,930, 5,373,003, 5387,595. 5,459,270, 5,494,926, 
5,496,833, 5,637,699, 5,719,147; Europeaj Patent Publication Nos. EP 0 360 390* 0 
5 394 989, 0 428 434, 0 429 366, 0 430 771, 0 436 334, 0 443 132* 0 482 539, 0 498 
069, G 499 313, 0 512 901, 0 512 902, 0 514 273* 0 514 274, 0 514 275, 0 514 276, 0 
515 681. 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456, 0 533 280, 0 536 
817,0 545478.0558156,0577 394,0 585913,0 590152,0599538,0610793, 
0 634 402,0 686 629,0 693 489,0 694 535,0 699 655,0 699 674,0 707 006, 
.10.. . 0 708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 959, 0 733 632 and 0 776 893; 
PCX International Patent PubUcation Nos. WO 90/05525. 90/05729, 91/09844, 
91/18899, 92/01688, 92/06079, 92/12151, 92/15585, 92/17449, 92/20661, 92/20676, 
92/21677, 92/22569, 93/00330, 93/00331, 93/01159, 93/01 165. 93/01 169, 93/01170, 
93/06099, 93/09116, 93/10073, 93/14084, 93/14113, 93/18023, 93/19064, 93/21155, 
15 93/21181,93/23380,93/24465,94/00440,94/01402,94/02461,94/02595,94/03429, 
94/03445, 94/04494* 94/04496, 94/05625, 94/07843, 94/08997, 94/10165, 94/10167, 
94/10168* 94/10170, 94/11368, 94/13639, 94/13663, 94/14767, 94/15903, 94/19320* 
94/19323, 94/20500, 94/26735, 94/26740,94/29309, 9^/02595, 95/04040, 95/04(M2, 
95/06645, 95/07886, 95/07908, 95/08549, 95/11880, 95/14017, 95/15311, 95/16679* 
20 - 95/17382, 95/18124* 95/18129, 95/19344, 95/20575. 95/21819, 95/22525, 95/23798.-: 
95/26338, 95A28418, 95/30674, 95/30687, 95/33744, 96/05181, 96/05 1^, 96/05203, 
96/06094, 96/07649, 96/10562, 96/16939. 96/18643* 96/20197, 96/21661, 96/29304* 
96/29317, 96/29326, 96/29328, 96/31214,96/32385, 96/37489, 97/01553, 97/01554, 
97/03066, 97/08144, 97/14671, 97/17362, 97/18206, 97/19084, 97/19942 and 
-25 97/21702; and in British Patent Publication Nos. 2 266 529, 2 268 931, 2 269 170, 2 
269 590* 2 271 774, 2 292 144, 2 293 168, 2 293 169, and 2302 689. The preparation 
of such conq)ounds is fully described in the aforementioned patents and publications, 
which ate incorporated herein by reference. 

In an embodiment, the neurokinin-1 receptor antagonist for use in 
30 conjunction with the compounds of the present invention is selected from: 2-(R)-(l- 
(R)^3,5-bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fIuorophenyl)-4-(3-(5-oxo- 
lH,4H-l,2*4-triazolo)methyl)morpholine, or a phannaceutically acceptable salt 
thereof, which is described in U.S. Patent No. 5,719,147. 
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A compound of the instant invention may also be adniim^^^ 
agent useful in the treatment of anemia. Such an aneniia treatment agent is, for 
example, a continuous eythropoiesis receptor activator (such as epoetin alfa). 

A compound of the instant inventioii may also be Administered with an 
5 agent useful in the treatment of neutropenia. Such.a neutropenia treatment agent is, 
for example, a hematopoietic growth factor which regulates the production and 
function of neutrophils suqh as a human granulocyte colony stimulating factor, (G- 
CSF). Examples of a G-CSF include filgrastim. 

A compound of the instant invention may also be administered with an 
10 immunologic-enhancing drug, such as levamisole, isbprinosine and Zadaxin. 

Thus, the scope of the instant invention encompasses the use of the 
instantiy claimed compounds in combination with a second compound selected from: 



1) 


an estrogen receptor modulator, . 


2) 


an androgen receptor modulator. 


3) 


retinoid receptor modulator. 


4) 


a cytotoxic agent. 


5) 


an antiproliferiative agent. 


6) 


a prenyl-protein transforase inhibitor. 


7) 


an HMG^oA reductase, inhibitor. 


8) 


an HIV protease inhibitor, 


9) 


a reverse transcriptase inhibitor. 


10) 


an angiogenesis inhibitor, 


11) 


PPAR-Y agonists. 


12) 


PPAR-^ agonists. 


13) 


an inhibitor of inherent multidnig resistance, 


14) 


an anti-emetic agent. 


15) 


an agerit useful in the treatment of anemia. 


16) 


agent useful in the treatment of neuttop^ai arid 


17) 


an immunologic-enhancing drug. 



30. In an embodiment, the angiogenesis inhibitor to be used as the second 

compound is selected from a tyrosine kinase inhibitor, an inhibitor of epidermal- 
derived growth factor, an inhibitor of fibroblast-derived growth factor, an inhibitor of 
platelet derived growth factor, an MMP (matrix metalloprotease) inhibitor, an integrin 
blocker, inteiferon-a, interleukin-12, pentosan polysulf ate, a cyclooxygenase 
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inhibitor, caiboxyanaidotriazole," combtef^statin A-4, squalamine, 6-O-chloroacetyl- 
caijbonyi)-fumagillpI^ thalidomide, angiostatin, troponin-l, or an antibody to VEQF. 
Iii an embodiment, the estrogen receptor modulator is tamoxifen or raloxifene. 

Also included in the scope of the claims is a metfabd of treating cancer 
5 that comprises administering a therapeutically effective amount of a compound 
of Formula I in combination with radiation therapy and/or in combination with a 
compound selected ficom: 





1) 


an estrogim receptor modulator, 




2) 


. an androgen receptor modulajlior. 


10 


3) 


retinoid receptor modulator. 




4) 


a cytotoxic agent. 




5) 


an antiproliferative agent. 




6) 


a prenyl-protein transferase inhibitor, 




7) 


an HMG-CoA reductase inhibitor. 


15 


8) 


an HIV protease inhibitor, 




. . 9) 


a reverse transcriptase inhibitor. 




10) 


ah ahgibgenesis inhibitor. 




11) 


PPAR-Y agonists. 




12) 


PPAR-S agonists. 


.20 . 


13) 


.- an inhibitor of inherent multidrug resistance. 




14) 


ah.ahti-emetic agent. 




15) 


aii agent useful in the treatment of anemia. 




16) 


agent useful in the treatment of neutropenia, and 




17) 


an immunologic^nhancing drug. 



25 And yet another embodiment of the invcnitioh is a method of treating 

cancer that comprises adiiiinistering a therapeutically effective amount of a 
compound of Formula I in conlbination with paclitaxel or trastuzumab. 

The invention further encompasses a niethod of treating or preventing 
cancer that comprises administering a therapeutically effective amount of a 
30 compound of Formula I in combination with a C6X-2 inhibitor. 

The instant invention also includes a pharmaceutical composition 
. useful for treating or preventing cancer that comprises a therapeutically effective 
amount of a compound of Formula I and a compound selected from: 
1) an estrogen receptor modulator. 
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2) 


an androgen receptor modulator^: 


3) 


a retinoid leceptor noiodulatorii 




a cytotoxic ag^t, 


5) 


an antipiouferative agents 


6) 


a prenyl-piotein transferase inhibitor, 


7) 


an HMG-CoA reductase inhibitor. 


S) 


an HtV protease inhibitor. 


9) 


a reverse traiiisctiptase inhibitor, 


10) 


an angiogenesis inhibitor, and 


ii) 


a PPAR-Y agonist, and 


12) 


a PPAR«^ agonists. 



If formulated as a fixed dose, such cpmbination products employ the 
compounds of this invention within the dosage range described belpw and the other 
pharmaceutically active agent(s) wthin its approved dosage range. Compounds of 
15 the instant invention may alternatively be used sequentially with knoWn . ; 
pharmaceutically acceptable agent(s) when a combination formulation is 
inappropriate. 

The term "administration" and variants thereof (e -g., "administering" i 
compound) in reference to a compound of the invention ineanis iritipduciiiig the 
20 compound or a prodrug of the compound into the isystem ojf the aniinal in heed of 
treatment When a compound of the invention or prodrug thereof is provided in 
combination with one or more othei: active agents (e.g., a cytotoxic agent, etc.), 
"administration" and its variants are each understood to include concurrent ^d 
sequehtial introduction of the compound or prodrug thereof and other agents. 
25 . As used herein, the term "composition" is intended to encompass a ^ 

product comprising the specified ingredients in the specified amounts, as well as any 
product which results, directiy or indirectly, from combination of the specified . 
ingredients in the specified amounts. 

The term "therapeutically effective amount" as used herein means that 
30 amount of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
. researcher, veterinarian, medical doctor or other clinician. 

The term "treating cancer" or "treatment of cancer*' refers to 
administration to a mammal afflicted with a cancerous condition and refers to an 
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effect that alleviates the cancerous condition by killing the cancerous cells, but also to 
an effect that results in the inhibition of growth and/or metastasis of the cancer. 

Ilie invention further comprises the use of the instant con^ound^ 
method to screen for other compounds that bind to KSP. To employ the compounds 
5 of the invention in a method of screening for compounds that bind to KSP kinesin, the 
KSP is bound to a support, and a compound of the invention (which is a mitotic 
agent) is added to the assay. Alternatively, the compound of the invention is bound to 
, the support and KSP is added Classes of compounds among which novel binding 
agents may be sought include specific mitibodies, non-natural binding agents 
10 identified in screens of chemical libraries, peptide analogs, etc. Of particular interest 
are screening assays for candidate agents that haye a low toxicity for human cells. A 
wide variety of assays may be used for this purpose, including labeled in vitro 
protein-protein binding assays, electrophoretic mobility shift assays, immunoassays 
for protein binding, functional assays (phosphoity^ . 
15 . The determination pf the binding of the mitotic agent to KSP may 

be done in a number of ways, jn an embodiment, the mitotic agent (the compound of 
the invention) is labeled, for example, with a fluorescent or radioactive moiety and , 
bitiding determined diiecdy. For example, this may be done by attaching all or a 
portion of KSP to a sbUd support, adding a labeled 
. 20 . compound of the invention in which at least one atom has been replaced by a 

detectable isotope), washing off excess reagent, and determining whether the amount 
of the label is that present on the solid support. Various blocking arid washing steps 
may be utiidzed as is known in the art. 

By "labeled" herein is meant that the compound is either directiy or 
25 indirectly labeled with a label which provides a detectable signal, e.g., radioisotope, 
fluorescent tag, enzyme, antibodies, particles such as magnetic particles, 
chemilununescent tag, or specific binding molecules, etc. Specific binding molecules 
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the 
specific binding members, the complementary member would normally be labeled 
30 with a molecule which provides for detection, in accordance with known procedures, 
as outiined above. The label can directly or indirectly provide a detectable signal. 

Jh sonie embodiments, only one of the components is labeled. For 
example, the kinesin proteins may be labeled at tyrosine positions using I, or witfi 
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'fluoiophoies. Altematiyely, more than one component naay be labeled with different 
labels; using ^^I for the proteins, for example, and a fluorophor for the mitotic agents. 

Hie compounds of the invention may also be used as competitors to 
screen for additional drug candidates. ''Candidate bioactive agent" or "drug candidate" 
S or grammatical equivalents as used herein describe any molecule, e.g., protein, 
oUgopqptide, small organic molecule, polysaccharide, pol^^ 
tested for bioactiyity. They nmy be capable of directly or indirectly £^ 
cellular proliferation phenotype or the expression of a cellular proliferation sequence, 
:. including both nucleic acid sequetices and protein sequences, in other cases, 

10 alteration of cellular proliferation protein binding and/or activity is screened. Screens 
of this sort may be performed either in the presence or absence of microtubules. In the 
case where protein binding or activity is screened, embodiments exclude iholecule^ 
already known to bind to that particular protein, for example, polymer structiires such 
as microtubules, and energy sources such as ATP. Embodiments of assays herein 

.15 include candidate agents which do not bind the cellular proliferation protein in its. 
endogenous native state termed herein as "exogenous" agents. In another 
embo(fiment, exogenous agents further exclude anti^^ 

Candidate agents can encompass numerous chemical classes, though 
typically they are organic molecules, in particular sniall. organic compounds having a 

20 molecular weight of more than 100 and less than about 2300 daltons; . Gandidatb 
agents comprise functional ^ups necessary for structural interaction with proteins, 
particulariy hydrogen bonding and lipophilic binding, and typically include at least an 
amine, caibonyl, hydroxyl, etiier, or carix>xyl group, and in an embodiment at least 
two of the functional chemical groups. Hie candidate agents often comprise cyclical 

25 carbon or heterocyclic structures and/or aromatic or polyiaromatic structures 
substituted with one or Diore of the above functional 

also found among biomolecules including peptides, saccharides j fatty acids, stero^^ 
purines, pyrimidines, derivatives, structural analogs or combinations thereof. In 
embodiment cmididate agents are peptides. 
• 30 Candidate agents are obtained from a wide variety of sources including 

libraries of synthetic or natural compounds. For example, numerous means are 
available for random and directed synthesis of a wide variety of organic compounds 
and biomolecules, including expression of randonuzed oligonucleotides. 
Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 
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and animal extracts are available or readily produced. Additionally, natural or 
synthetically produced libraries and compounds are readily modified through 
conventional chemical, physical and biochemical means. Known pharmacological 
agents may be subjected to directed or random chemical modifications, such as 
5 acylation, alkylation, esterificalion, amidificatibn to produce stmctural analogs. 

Competitive screening assays niay be done by combining KSP and a 
drug candidate in a first sample, A second sanaple comprise 
. a drug candidate. This may be performed in eitiier the presence or absence of 
microtubules. The binding of the drug candidate is determined for both samples, and a 
10 . change, or difference in binding between the two samples indicates the presence of an 
agent capable of binding to KSP and potentially modulating its activity. That is, if the 
binding of the drug candidate? is different in the second sample relative to the first 
sample, flie drug candidate is capable of binding to KSP. 

In an embodiment, the binding of the candidate agent is deteraiined 
.15 through the use of competitive binding assays. Li this embodiment, the competitor is.a 
binding moiety known to bind to KSP, such as an antibody, peptide, binding partner, 
ligand, etc. Under certain circumstances, there may be competitive binding as 
between the candidate agent and the binding moiety, with the binding moiety 
• displacing the candidate agent. 
20 In one embodiment, the candidate agent is labeled. Either the candidate 

agent, of the competitor, or both, is added first to KSP for a time sufficient to allow, 
binding, if present. Incubations may be performed at any temperature which . 
facilitates opt£mal activity, typica^^ 

\ Incubation periods are selected for optimum activity, but may also be 
25 optimized to facilitate rapid high throughput screening. Typically between 0.1 and 1 
hour will be suffident Excess reagent is gener^^ 

second component is then added, and the presence or iabsence of the labeled 
conlpohent is followed, to indicate binding. 

In an embodiment, the competitor is sulded first, followed 
30 . candidate agent. Displacement of the competitor is an indication the candidate agent 
is binding to KSP and thus is capable of binding to, and potentially modulating, the 
activity of KSP. In this embodiment, either component can be labeled. Thus, for 
example, if the competitor is labeled, the presence of label in the wash solution 
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. indicattes displaoement by the agent. Alternatively, if the candidate agent is labeled, 
the presence of the label on the support indicates displacem^f. 

In an alternative embodiment, the candidate agent is added first, with 
incubation and washing, followed by the competitor. The absence of binding by the 
5 competitor may indicate the candidate agent is bound to KSP with a higher ajpQnity. 
Thus, if the candidate agent is labeled, the presence of the label on the support, 
coupled with a lack of competitor binding, may indicate the candidate agent is 
capable, of binding to KSP. 

It may be of value to identify the binding site of KSP. This can be done 
10 in a variety of ways. In one einbodiment, once KSP has been identified as binding to 
the mitotic agent, KSP is fragmented or modified and the assays repeated to identify 
the necesisary components for binding. 

Modulation is tested by screening for candidate agents capable of 
modulating the activity of KSP comprising the steps of combining a candidate agent 
15 with KSP, as above, and determining an alteration in the biological aictivity of KSP. 
. Thus, in this embodiment, the candidate agent should both bind to KSP (although this 
may not be necessary), and alter its biological or biochen^cal activi!^ 
^ herein. The methods include both in vitro screening methods and in vivo screening of 
cells for alterations in ceD cycle distribution, ceU viabihty, or for 
20 mbrpohology, activity, distribution, or amount of mitotic spindles, as are generally 
outlined above. 

Alternatively, differential screening ihay be used to identify drug 
candidates that bind to the native KSP, but cannot bind to modified KSP. 

- Positive controls and negative controls maty be.used in the 
25 aii embodirnent all control and test samples are performed iii at least triplicate to 

obtain statistically significant results. Incubation of all samples is for a time sufficient 
for the binding of the agent to die protein. Following in 

washed free of non- specifically bound material and the amount of bound,- generally 
labeled agent determined. For example, where a radiolabel is employed, the samples 
30 may be counted in a scintillation counter to deterinine the amount of boimd 
coiiipound. 

A variety of other reagents may be included in the screening assays. 
These include reagents like salts, neutral proteins, e.g., albumin, detergents, etc which 
may be used to facilitate optimal protein-protein binding and/or reduce non-specific 
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or background interactions. Also reagents that otherwise improve the ejBficiency of the 
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may 
be used. The inixture of components may be added in any order that provides for the 
requisite binding. 

5 These and other aspects of the invention will be apparent from the 

teachings contained herein. 

ASSAYS 

10 . . The compounds of the instant invention described in the Examples 

. were tested by the assays described below and were found to have kinase inhibitory 
activity. Other assays are known in the hterature and could be readily performed by 
those of skill in tiie art (see, for example, PCT PubUcation WO 01/30768. May 3, 
2001. pages 18-22). 

15 

L Kinesin ATPase /;z Vitro Assay 

Cloning and expression of human poly-histidine tagged KSP motor domaih 
(KSP(367H)) 

Plasmids for the expression of the human KSP motor domain 
20 constmct were cloned by PGR using a pBluescriptfiiinengthhuinan KSP con^ 
(Blangy et al.. Cell, voi:83, ppl 159-1 169, 1995y 
primer 5'-GCAAGGATTAATATGGCGTCGCAGCCAAATTC 
(SEQ.ID.no.: 1) and the C-terminal primer 5*-GCAAcGCTCGAGTCAGTGAT 
GATGGTGiSTrGATGCrGATTC (SEQ.ID JSfO.: 2) 

25 were used to aniplify the motor domain and the neck linker region. The PGR products 
' were digested with Asel and Xhol, ligated into the Ndel/Xhol digestion product of 
pRSETa (Ihvitrogen) and transformed int^ 

CeUs were grown at 37°C to an Ob^oo of 0.5. After cooUng the culture 
to room temperature expression of KSP was induced with lOOjiM IPTG and incuba- 
30 tion was continued overnight. Cells were pelleted by centrifugation and washed once 
with ice-cold PBS . Pellets were flash-frozen and stored -SO^'C. 
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Protein Purification 

Cell pellets were thawcKl on ice and resuspended in lysis buffer (50mM 
K-HEPES, pH 8.0, 250niM KCl, 0.1% Tween, lOmM imidazole, O.SmM Mg-ATP, 
ImM PMSF, 2mM benzimidine, Ix complete protease inhibitor cocktail (Roche)). 
5 Cell suspensions were incubated with Img/ml lysozyme and 5mM ^-niercaptoethanol 
on ice for 10 minutes, followed by sonicatidn (3x 30sec). All subsequent procedures 
were performed at 4®C- Lysates were centrifiiged at 40,000x jg for 40 minutes. 
Supernatants were diluted and loaded onto an SP Sephardse columin (Pharmacia, 
5ml cartridge) in buffer A (50mMK-HEPES, pH 6.8, lii)M Mg(:i2, ImMECS 
lOpM Mg-AtP, ImM DTT) and eluted with a 0 to 750mM KQ gradient in buffer A, 
Fractions containing KSP were pooled and incubated with Ni-NTA resin (Qiagen) for 
one hour. The resin was washed three times with buffer B (Lysis btiffer ininus PMSF 
and protease inhibitor cocktail), followed by three 15-rainute incubations and washes . 
with buffer B: Finally, the resin was incubated and washed for 15 minutes three times 
with buffer C (same as buffer B except for pH 6.0) and poured into a column. KSP 
was eluted with elution buffer (identical to buffer B except for 150mM KCl and 
250mM imidazole). KSP-containing fractions were pooled, made 10% in sucrose, 
and stored at -SO^'C. 

Microtubules are prepared from tubuUn isolated from bovine brain. 
Purified tubulin (> 97% MAP-ftee) at 1 mg/ml is polymerized at 37^C in the presence 
of 10 JAM pacUtaxel, 1 mM DTT, ImM OTP iii BRB80 buffer (80 mM K>PIPES, 1 
mM EGTA, 1 mM MgCl2 at pH 6.8). The resulting microtubules are separated from 
non^polymerized tubulin by ultracentiifugation and removal of the supernatant The 
pellet, containing the microtubules, is gently resuspended in id |iM paclitaxel^ 1 mM 
DTT, 50 [ig/wl ampicillin, and 5 pg/ml chloramphenicol in BRB8Q. 

The kinesin motor domain is incubated with niicrotubules, 1 mM ATP . 
(1 : 1 MgCh: Na-ATP), and compound at 23*'C in buffer containing 80 mM K-HEPES 
(pH7.0). 1 mMEGTA, 1 mMDTT, 1 inMMgGlz, and 50 ttM KCL The reaction is 
terminated by ia 2-10 fold dilution with a final buffer composition of 80 mM HEPES 
andSOmMEDTA. Free phosphate from the ATP hydrolysis reaction is measured 
via a quinaldine red/ammonium molybdate assay by adding 150 \i\ of quench C 
buffer containing a 2:1 ratio of quench Arquench B. Quench A contains 0.1 mg/ml 
quinaldine red and 0.14% polyvinyl alcohol; quench B contains 12.3 rpM ammonium 
molybdate tetrahydrate in 1. 15 M sulfuric acid. The reaction is incubated for 10 
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minutes at 23°C, and the absorbance of the phospho-molybdate complex is measured 
atS40nm. 

The compounds of the instant invention may be tested in the 
assay and an IC50 detemiined. 

•5 . • ■ 

H Cell Proliferation Assay 

Cells are plated in 96-welI tissue culture dishes at densities that allow 
for logarithmic growth over the course of 24, 48, and 72 hours and alloweid to adhere 
oyeriught. The following day^ compounds are added in a 10-point, one-half log 

10 titration to all plates. Each titration series is performed in triplicate, and a constant 
. DMSO concentration of 0. 1% is maintained throuj^out the assay. Gontrols of 0.1 % 
DMSO alone are also included. Each compound dilution series is made in media 
without serum. The final concentration of serum in the assay is 5% in a 200 \xL 
volume of media. Twenty microliters of Alamar blue staining reagent is added to 

15 each sample and control well on the titration plate at 24, 48, or 72 hours following 
the addition of drug and returned to incubation at 37'*C. Alamar blue fluorescence is 
analyzed 6-12 hqurs later on a CytoFluor II plate reader using 530-560 nanometer 
wavelength excitation, 590 nanometer emission. 

A cytotoxic EC50 is derived by plotting compound concentration 

20 on the X-axis and average percient inhibition of cell growth for each titration point 
on the y-axis. Growth of cells in control \yells that have been treated with vehicle 
alone is defined as 100% growth for the assay, and the growth of cells treated with 
compounds is compared to this value. Proprietary ih-hcmse software is used calculate 
percent cytotoxicity values and inflection points using logistic 4-parameter curve 

25 fitting. Percentcytotoxicityisdefiiied as: 

% cytotoxidty:(Flu6rescenCecoattoO ^ (Flourescencesampic) xlOOx CRuorescenceoomioi)"^ 

The inflection point is reported as the cytotoxic EC50. 

30' *■ • ■ • 

ni. Evaluation of mitotic arrest and apoptosis by FACS 

FACS analysis is used to evaluate the ability of a compound to ar^ 
cells in mitosis and to induce apoptosis by measuring DNA content in a treated 
population of cells. Cells are seeded at a density of 1.4x10^ cells per 6cm^ tissue 
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culture dish and allowed to adhere ovemight Cells are then treated with vehicle 
(0.1% DMSO) or a titration series of compound for 8-16 hours. Following treatment, 
cells are harvested by trypsinization at the indicated times and pelleted by centrifug- 
ation. Cell pellets are rinsed in PBS and fixed in 70% ethanol and stored at 4^C 
5 ovemight or longer. 

For FACS analysis, at least 500,000 fixed cells are pelleted and the 
70% ethanol is removed by aspiratipn. Cells are then incubated ifbr 30 inih at 4°C with 
RNase A (SO Kuhitz units/ml) aiid propidium iodide (50 (ig/inl), aiid analyzed using 
a Becton Dickinson FACSCaliber, Data (from 10,000 cells) is analyzed using the 
io Modfit cell cycle analysis modeling software (Verity Inc.). 

An EC50 for mitotic arrest is derived by plottihjg compound concen- 
tration on the x-axis md percentage of cells in the G2Mph^^^ . 
each titration point (as measured by propidium iodidei fliiorescencie) on the y-axis. 
Data analysis is performed using the SigmaPlot program to calculate an inflection 
15 point using logistic 4-parameter curve fitting. The inflection point is rbport 

EG50 for mitotic arrest. A similar method is used to determine the compound ECso 
for apoptosis. Here, the percentage of apoptotic cells at each titration point (as 
. determined by propidium iodide fluorescence) is plotted on the y-axis,..and a siniilar 
analysis is carried out as described above, 
20 . ■ • 

. VI. Immunofluorescence Microscopy to Detect Monopolar Spindles 

Methods for immunofluorescence staining of DNA, tubulin, and 
pericentrin are essentially as described in Kapoor al: (2000) J. Cell BioL 150: 
975-988. For cell culture studies, cells are plated on tissue-culture treated glass 

25 chamber slides and allowed to adhere overnight. Cells are theii incubated with the 
compound of interest for 4 to 16 hours. After ihcubatiph is complete, media and 
drug are aspirated and the chamber ahid gasket are removed from the gliosis slide. 
Cells are then permeabilized, fixed, washed, and blocked for nonspecific antibody 
binding according to tiie referenced protocol: Paraffin-embedded tumor sections. 

30 are deparaffinized with xylene and rehydrated through an ethanol series prior to 
blocking. SUdes are incubated in primary antibodies (mouse monoclonal ahti-a- 
• tubulin antibody, clone DM1 A from Sigma diluted 1 :500; rabbit polyclonal anti- 
pericentrin antibody from Covance, diluted 1 :2000) ovemight at 4®C. After washing, 
slides are incubated with conjugated secondary antibodies (FTTC-cohjugated donkey 



-72 - 



wo 03/049679 



PCT/OS62/38313 



anti-mouse IgG for tabulin; Texas red-conjugated donkey anti-rabbit IgG for 
pericentrin) diluted to 15|Xg/inl for one hour at room temperature. Slides are then 
washed and couhterstained wiA Hpechst 33342 to visudize DNA. Immunostained 
samples are imaged with a lOOx oil immersion objective on a Nikon epifluorescence 
5 microscope using Metamorphdeconvolution and imaging sof^ 

EXAMPLES 

Examplles provided are intended to assist in a further understanding of 
10 . the invention. Particular materials employed, species and conditions are intended to 
be illustrative of the invention and not liiniting of the reasonable scope thereof . 
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SCHEME 1 
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SCHEME 1 (continued) 




6-ben2vl-5-proDviri31thiazolor5,4-d1pvrimidin-7(6H1-^^^ 
5 A mixture of ethyl 5-amino-13-thiazole-4-K:arb^ 

the method of Golankiewicz and Januszczyk Tetrahedron 198S, 41, 5989-5994, 1 
equiv), trimethyl orthobutyrate (2 equiv) and acetic acid (0.1 equi v) is heated at 90 °C 
for 3 h. Excess trimethyl orthobutyrate is removed by distillation. The residue is 
added to a solution of benzylamine (4.2 g, 40 mmpl, 2 equiv) in etiianol (25 mL), and 
0 the resulting solution is heated at reflux for 1 8 h, then cooled and concentrated. The 
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residue is triturated with EtOAc to provide 6-benzyl-5~propylil,3]thiazolo[5,4- 
d]p>Tiiiiidin-7(6H)-one (1-1). 

6-benzyl-2-broiho-5-(l-bromopropvnri31thiazolor5>4^^ 
5 A solution of 6-benzyl-5-propyU13]thiazoloi5,4-d]p 

one (1-1, 1 equiv), potassium acetate (6 equiv) and bromine (6 equiv) in acetic acid is 
heated at lOO^C for 3 h. The reaction is concentrated, and the residue is purified by 
flash chromatography. Elution with hexanes/EtOAc provides 6-benzylT2-bromo-5-(l- 
bromopropyl)[l,3]thiazolo[5,4-^]pyrimidin-7(6H)-^ 

6-benzyI-2-bromo-5-(l-{[2Kdiniethylamino)ethyl]amino}proipyl)[l,3]t^ 

d1pvrimidin-7(6H)-one (1-3) , . • . • ' 

A solution of 6-benzyI-2-bromo-5-(i-bromopropyl)[l,3]thiazolo[5,4- 
d]pyrimidin-7(6H)-one (1-2, 1 equiv) and N,N-dimethylethylenedianadne (3 equiv) in; 
15 ethanol is heated at reflux for 18 h. The reaction mixture is concentrated, and the 
residue is partitioned between EtOAc and brine. The organic layer is dried (MgS04) 
and concenttated to provide 6-benzyl-2-bromo-5T(l-{ [2-(dimethylamino)ethyl]- 
aniirio}propyl){l,3]thiazolo(5,4-d]pyriinidin-^^ 

20 6-benzyl-5-(l-{[2-(dimethylamino)ethyl]aMn6}pbpyl)[l,3]thiazp^ 

■ d1pvrintiidin-^7(6H)-one (1-4) • . • 

A mixture of 6-benzyl-2-brom6-5-(l-{ [2-(diniethylanndno)- 
ethyl]amino}pppyl)[l,3]thia2plo[5,4-^]pyrimidin-7(6^ 
(l-3i 1 equiv) and 10 % Pd/C in ethanol is hydrogenated at 1 atm. for 3 h. The 

25 mixture is filtered and the filtrat^ is concentrated to provide 6-benzylr5-(l-{[2^ 

(dimethylamind)ethyl]anuno}propyl)[l,3]thia2blo[^ (1-4). 

N-[l-(6-ben2yl-7<)xo^,7-dihydro[l,3]thiazolo[5,4-d]pyrimidin-5-^^^ 
bromo-N-r2-(dimethvlamino')ethvnbenzamide (1-5) 
30 A solution of 4-bromobenzoyl chloride (1 equiv) in idichlbromethane is 

added to a solution of 6-benzyl-5-(l-{[2-(dimethylamino)ethyl]amino}- . . 
propyI)[l,3]thiazolo[5,4-d]pyrimidin-7(6H)-one (1-4, 1 equiv) and N,N- . 
diisopropylethylamine (1 equiv) in dichloromethane, and the resulting mixture is 
stined under ambient conditions for 1 h. The reaction mixture is washed with 
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saturated aqueous NaHCOa solution, and brine, then dried (MgS04) and concentrated 
The residue is purified by flash chromatography. Elution with CBbCia to 5 % NH3- 
EtOH/CH2Cl2 gives N-[l-(6-benzyl-7-oxo-6J-<Khydro[l,3]thiaz61o[5,^^ 
5-yl)propyl]-4-brpnaio-N-[2-(dimethyiainino)^^ (1-5). 

SCHEME 2 





NaCNBHa 
AcOH, MeOH 
60^C 




Br 2-1 



6-benzyl-S-(l-{(4-brojtnobenzyl)[2-(dimethylamin^^ 

19 rL31thiazQlor5.4-d1ovrimidin-7(6m>one (2>1) 

A solution of 6-benzyl-5-(l-{[2-(diinethylaniino)ethyl]amino}- 
propyl)[13]tWazplo[5,4-d]pyrinudin-7(6H)^^ 
bromdbeMddehyde (2 equiv) in methanol is treated w 

cyanoborohydride in tetrahydrofuran (IM, 2 equiv). Acetic acid is added to obtain a . 
15 pH of 6-7 and the reaction is wanned at 60 for 18 h. An additional 2 equivalents of 
4-bromobenzaidehyde and sodium cyanoborohydride are added after 18, 42.and 66 
. hours while maintaining die pH at 6-7 with acetic acid. After wanning 90 h at 60*^0, 
the reaction is concentrated and the residue is partitioned between EtOAc and 
aqueous saturated NaHCOs solution, the organic layer is washed with brine, dried 

20 (MgS04) and concentrated. The residue is purified by flash chromatography. Elution 
with EtOAc to 5 % NHs-EtOHZEtOAC gives 6-ben2yl-5-(l-{(4-bromobenzyl)[2- 
(dimetiiylamino)etiiyl]anmio}prppyl)[l,3]tiiiazolo[5,4-d]pyrimidin-^ (2-1). 
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The compounds of the inveiition illustrated below can be prepared by 
the synthetic methods described hereinabove, but substituting the appropriate amines, 
acid chlorides and phenyl aldehydes for the corresponding reagents utilized in the 
above examples: 
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r2 r2' r3 r3' 
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The compounds of the invention illustrated below can be prepared by 
the synthetic methods described hereinabove, but substituting the appropriate cyclic 
-arninefortheN,N-dimetfiylethylene(MamineutiUzedinth^ . 



O 




-90- 




-9i- 



wo 03/049679 



PCt/US02O8313 




-92- 



wo 03/049679 . PCTr/US02/38313 



I 

I 




-93- 



wo 03/049679 PCT/USp2/38313 



I 




-94- 



wo 03/049679 



PCT/US02/38313 



I 




-95- 



wo 03/049679 PCT/WS02/38313 




Bn 



Et 



H 




Bn 



Et 



H 




Bn 



Pr 



H 



1 




N 



Bn 



Et 




H 



Bn 



Et 



CI 




N 



-96- 



wo 03/049679 



PCT/USp2/38313 




-98- 



wo 03/049679 . PCT/DS02/38313 




99- 



wo 03/049679 PCT/Ui502/38313 



1 

. /vvvw 




-100- 



wo 03/049679 



PCTrtJS02/38313 




wo 03/049679 



PCt/US02/38313 



WHAT IS CUJMED IS : 

1: A compound of Formula !: 




or a phannaceuticaUy acceptable salt or stereoisbm^ 

Y is selected from CH and N; 
10 W is selected from GH, S and 0; 

the diashed line represents a double bond between W and Y, provided W is CH, or a . 
double bond between positions 5 and 6, provided W is S or Q; 

15 a is O or l; 

bis . Oorl; 

mis 0,1, or 2; 

nis. OtQ-2;.; 

uis'- ■2,-3,4<»r5;:;--." • ' • / 

-20 ;• '■ . - ■ \ • ' ' ; •■* .'■ • ' ••• ; ; ' - :: 

R1 is selected from: 



1) 


H. 


2) 


Ci-Cioalkyl, 


3) 


aryl. 


4) 


C2-C10 alkenyl, 


5) 


C2-C10 alkynyl. 


6) 


C1-C6 perfluoroalkyl, 


7) . 


CirC6 aralkyl. 
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8) C3<::8 cycloalkyi, and 

9) heterocyclyl, 

said alkyl» aryl, alkenyl, allcynyl, cycloalkyl, aralkyl and heterocyclyl is bptiohally . 
substituted with one or more substituents select 



R2 and R2' ^ independently selected from: : 





1) 


H. 




2) 


(C=0)aObCi-Cioalkyl. 




3) 


(C=0)aObaryl, 


10 


4) 


(C=0)aObC2-Cio alkenyl. 




5) 


(C=0)aObC2-eio alkynyl. 




6) 


CO2H, 




7) 


C1-C6 perfluoroalkyl. 




8) 


(C=0)aObC3-C8 cycloalkyl, 


15 


9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7iR8, and 



11) SOaCi-Cioalkyl, 
said alkyU aryl, alkenyl, allcynyl, cycloalkyl, and heterocyclyl is optionally isubstituted 
with one or more substituents selected from ii5; or . 

20 : 

r2 and R^' are combined to form -(CH2)u; wh^ein one of the carboii atoms is 
optionally replaced by a moiety selected from O, S(0)mi -NC(b)-, and -NOR^)-, and 
wherein the ring formed when r2 and R^' are cbmbined is optionally substtitued with 
one, two or tlroe substituents selected from R^^ 

25 ; " ■ •■ ■ ■' ' '* ' 

R3 and R3Vare independentiy selected from: 



1) 


H, 


2) 


(C=0)aObCi-Cio allcyr, 


.3) 


(C=0)aObaryl, 


4) 


(C=0)aObC2-Cio alkenyl. 


5) 


(C=0)aObC2-Cio alkynyl. 


6) 


CO2H, 


D 


Pi-C6 perfluoroalkyl. 


8) 


(e=0)aObC3-C8 cycloalkyl, 
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30 




9) (P=0)aObheteix)cyclyl, . 

10) S02NR7R8, and 

11) SOaCi-Cioalkyl, 

said all^i, aryl, ajkenyl, alkynyl, cycloalkyli and hetenx^yclyl is optionally substituted 
5 with one or more substituents selected fronoi R5; 

or R3 aiid R3' aloiig with the nitrogen to which they are attached are combined to 

AAAAA.. 

■ :• I . . ■ . . .... 

-N- 
Q 

form ring ^^-^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substibited with from one to six groups and which optionally 
10 mcopbrates from one to two additional heteroatoms, selected from N, O arid S in the 
heterocycle ring; 

R4 is independendy selected ftoin: .. 

I) . (C=0)iObCi-CioaIkyl. 

15 2) (C=0)aObaryl, 

, 3) (C=G)aPbC2-Cl0 alkenyl, . . 

4) (C=6)aObC2:Cioalkynyl, 

5) CO2H, : 

6) halo, 
20 . 7) OH, 

8) ObCi-C6 perfluoroalkyl, . 

. 9) (C=0)aNR7R8, 

■ ; lb> ..■CN,. ■ . ; • 

II) (C=0)aObC3-C8 cycloallcyl, 
25. 12) (C=0)aObheterocycIyl, .. . 

13) . SO2NR7R8 and 

14) S02Cl-Cioalkyl. 

said alkyi, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from RS; . 



R5is: 

1) (C=O)adbCi-Ci0 alkyi. 
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2) (6=0)aQbaryl, 

3) C2-C10 alkenyl, ; 

4) C2-Cioalkynyl, 

5) (C=0)aOb heterocyclyl, 
5 6) CO2H. 

7) halo, 

8) ; CN, 

9) OH, 

10) ObCl-C6 perfluorbalkyl, 

10 11) Oa(C=0)bNR7R8 . . ' r' 

: 12) 0x0, 

13) CHO, 

14) (N=P)R7r8, or 

15) (C=0)a0bC3-C8 cycloalkyl, 

.15 said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one or more substitiients sele(^ 

, R6 is selected froin: 

.1) . (C^)iOs(Ci<!io)alkyI, wherein r aiid s 

.20 2) Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 

3) (Co-<^)alkylene-S(0)mR^ whereminisP, l,pr2, ' 

4) 0x0, 
.5), OH, , 

6) halo, 

25 . ■'• . •.?) .. CN, . '■ . 

. 8) (C=0)rOs(C2-ClO)alkenyl, .; . • 

9) (C=O)rOs(C2-Ci0)alkynyl, ; . ; ;. 

10) (C=0)rOs(C3-C6)cycloalkyl, 

1 1) ;(C=0)fOs(Co-C6)alkyIene-aryl, 

30 12) (C=0)rOs(Co-C6)alkylene-heterocyciyl, • 

13) (C=O)iOs(C0-C6)alkylene-N(Rb)2, 

14) C(0)Ra, 

15) (Co-C6)alkylene-C02Ra, 

16) C(0)H, 



wo 03/049679 



PCT/US02/38313 



17) (C0-<^)alkylene-CO2H, and 

18) G(0)N(Rb)2, 

said alkyl, alkehyl, alkynyl, cycloalkyi, aryl, and heterocyclyl is optionaUy substituted 
with up to three substituents selected iBrom Rb, OH, (Ci-C6)alkoxy, halogen, C02Fi, 
5 CN,0(C=0)Ci-C6aIkyl,oxo,andN(Rb)2; 

R7 and R8 are independently selected from: 





1) 






2) 


(C=O)ObCi-Ci0 alkyl, 


10. 


3) 


(C=O)0bC3-C8 cycloalkyi, 




4) 


(C=0)Obaryl, 




5) 


(C=0)Obheterocyclyl, 




6) 


Ci-Cio alkyl, 




7) 


aryl, . 


15 


8) 


e2-Gl6 alkeijyl. 




^) 


C2-<?10 alkynyl, 




10) 


heterocyclyl. 




. 11) 


C3-G8 cyclpallr^l. 




12) 


S02Ra,and 


20 . 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyi, aryl, heterocylyl, alkenyl, arid alkynyl is optionally substituteKl 
with one or more substituents selected froni R6, or 

R7 and RS.can be taken together with the nitrogen to which they are attached to fonn 
25 a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heterbatoms selected 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from r6; 

30 R^is (Ci-C6)alkyl, (C3-C6)cycloalkyl/^yl, or heterocyclyl; a^^ 

Rbis H, (Ci-G6)alkyl, aryl, heterocyclyl, (C3-G6)cyclo^ 
(C=0)Ci-C6 alkyl or S(0)2Ra. 
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2. A compound of the fonnulail: 




or a phannaceuticaliy acceptable salt or stereoisomer thereof, whferein 

5 ■ .; ■ * \ ■■ ■". ■ ■■ 

a is O or 1; 

bis Oorl; 

mis 0, 1, or 2; 

nis 0to2; 

10 u is 2, 3, 4 or 5; 



R1 is selected from: 





1) 






2) 


Ci-Cioalkyl, 




3) 


aryl, 




4) 


C2-C10 alkenyl, 




5) 


C2-C1O alkynyl, 




6) 


Ci-C^ petfluoroalkyl, 




7) 


C1-G6 aralkyl. 


20, 


. 8) 


G3-C8 cycloalkyl, and 




9) 


heterocyclyl. 



said alkyl, aryl/alkenyl, alkynyl, cydodkyi, aralkyl and heterocyciyVis optional^l^^ 
substituted with one or more substituents selected from R5; . 

25 R2 and R2' are independently selected from: 

2) (O?O)aObCi-Ci0 aikyl, 

3) (e=0)aObaryl, 
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fC=0'iaOhC9-Cl h aUcenvl; 










6) 


CX)2H, 




7) 


Ci-C6 peifluoroalkyl. 


5 


8) 


(C=sO)aObG3-C8 cycloalkyl. 




9) 


(C^)aObheterpcyclyl, 




10) 


S02NiR7R8,and 




11) 


SOaCi-Cio alkyl. 



said alkyl, aryl, alkenyi, alkynyl, cycloalkyl, and heterocyclyl is opiipnally substituted 
iO . . with one or moie substituerits selected from R5; or 

r2 and r2' are combined to form -(CH2)u- wherein one of the carbon atoms is . 
optionally replaced by a moiety selected from O, S(p)m, -NC(0)-, and -^f(R'^)-, and 
wherein the ring formed when and r2* are combined is optionally substtitued with 
15 one, two or three substituents selected f 

R3 and R3* are independently selected from 





\ 1) 






2) 


(C=kj)aQbCl<:iO alkyl, 


,20 


3) 


(C=0)aObMyl. 




4) 


(C=0)aObC2-CiO alkenyi. 




5) 


(C=d)aObe2-Cio alkynyl. 




6) 






7) 


Ci-C6 peifluoioalkyl. 


•25,-; . 


B) 


(C>0)adbC3-C8 cycloalkyl, 




9) 


(C=0)aObheterocyclyl, 




10) 


r^0^7R8,and 



11) SO2C1-C10 alkyl, 
said alkyl, aiyl, alkenyi, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
30 with one or mote substituents sel&:tedficoniR3; 
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or R3 land R^' along with the nitrogen to which they are attached are combined to 



30 




form ring ^ which is a 5-12 membered nitrogen-containing heterocycle, which 



is optionaUy substituted with jfroni one to six groups and which op^^ 
incoporates from one to two additional heteroatoins, selected from N, O and S in the 
heterocycle ring; 



R4 is independendy selected from: 





1) 


(C=0)aObCi^lO alkyl, 




2) 


((>0)aObaryI, : 


10 


3) 


(C=0)aObC2-ClO aikenyl, 




4) 


(C=0)a6bC2-Clo alkynyl, 




5) 


CO2H, 




■6) 


halo, 




7) 


OH, 


15 


8) 


ObCi<;6 perfludroalkyl,. 




9) 


(C=0)aNR7R.8, 




10) 


CN, 




11) 


(C=0)aObC3-G8 cycloalkyl. 




12) 


(C=0)aObheterocyclyl, 


20 


. 13) 


SO2NR7R8, and 




14) 


SO2C1-C10 alkyl, 



said alkyl, aryl, aikenyl, alkynyl, cyploalkyl, arid heterocyclyl is optionally substituted 
wth one or more, substituents selected from R5; 



25 R5is: 



1) 


(C=<))aObCl-Clo alkyl, 


2) 


(C=0)abbafyl, 


3) 


C2-C10 aikenyl. 


4) 


C2-C10 alkyn^. 


5) 


(C=0)aOb heterocyclyl. 




CO2H, 


n 


hailo. 
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•■ ,8) .CN, • 

.' '9) ■•OH.. 

10) ObCi-Ce peifluoroalkyl, 

11) : Oa(C=0)bNR7R8, 

5 12) oxo, 

■■- 13) CHO, 

14) (N=0)R7R8,6r 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, Mid cycloalkyl optionally substituted 
10 . . with one or moie substituents selected from r6; . . 

' R6 is selected from: 

1) (<><))iOs(Ci-Cio)aUq'l, wherein r and s are independaitly 6 o^ 

2) 6i<Cl.-(j3)f)erfluproalkyl, wherein r is 0 or 1, 

15 3) ((^rC6)alkylene-S(0)mR*. whereinmisO, l,or2^ 

4) pxb,. 

' 5). -.OH,;- ■ .■ 

. ; . 6) halo,. 

•••■:7)- CN/.- ;^ 

20 8) :((><))rPs(C2<:iO)alkenyl, 

9) (OO)r0s(C2-Cl0)alkynyl. 

10) (C=0)iOs(C3-C6)cycloalkyl, ' - 

11) (C=O)rOs(C0-C6)alkylene-aryl, 

12) ((>O)rOs(C0-C^)aIkylene-heterocyclyl, 
25. 13) (C>=P)rOs(C0^)alkylene-N(Rb)2, ' . 
. ■ ■ . . 14^^^ ; C(0)Ra, 

15) .(Co-C^)alkylene-C02]R^ 

16) C(0)H, 

17) (Co-G6)alkylene-C02H, and . 
30 18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
. with up to thieejsubstituents selected from Rh, OH, (Ci-Cj5)alkoxy, halogen, CO2H, 
CN, 0(C==0)Ci-<::6 aMcyl, 0x0, and N(Rb)2; 
R7 and R8 are independently selected from: 
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^) 






(■C=0)OhC 1 -Ci n alkvl 


3) 


(C=0)OhC'^-C8 cycloalkyl. 


4) 


(C=:0)OharyL 


r) 


YCI=0'iOKheterocvclvl 


o; 




7) 


aryl, 


8) 


C2-C1O alkenyl^ 


,9) 


C2-C10 alkynyl. 


10) 


heterocyclyl. 


11) 


C3-C8 cycloalkyl, 


12) 


S02R^and 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
15 with one or Hiore substituentis selected ifroniR6,o 

. R7 and R8. can be taken together with the nitrogen to which they are attached to form 
.a monobyclic or bicyclic heterocycle With 5-7 members in each ring jand optionally 
containing, in addition to the nitrogen, one or tvyo additional heteroatoips selected 
20 from N, O .and S, said monocylcic or bicyclic heterocycle optionally substituted with 
. one or more substiUients selected from R6; 

R^ is (Cl-C6)alkyl, (C3-C6)cycloalkyl, aryl, or heterocyclyl; and 

25 Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-G6)cycloaikyl, (C=0)0Ci-C6 . alkyl, 
(G==0)GirC6 alkyl or S(0)^^^ 

3. The conipound according to Claim. 2 or. a phaimaceutically 
acceptable salt or stereoisomer thereof, wherein: 

30 

ais 0 or 1; 
bis 0 or 1; 
m is 0, l,or 2; 
nis 0to2; 



wo 03/049679 



PCT/DS02/38313 



)R.l is selected from: ; 

2) Ci-CioaUcyl, • 

5 3) aryl, 

4) Ci-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

isiaid alikyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substituted with one 
10 . : two or three isubstituents selected from 

r2 and R2* are incbpendently selected from: 
• 1) U, 

2) (C=0)a6bCl-ClO alkyl, 
15 3) . (C=d)a6baryl, 

•■ • 4) CQzH,' 

5) C1-C6 perfluorojJkyl, 
. 6) (G=0)aObC3-C8 cycloalkyl, and. 

7) (C=0)aObheterocyclyl, 

20 said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituents selected from R^; 

R3 and R3' are independently selected from: 

•" 1) .• ■ H,/ , 
25.. • 2) (C=0)aC>bCl-Cio alkyl, • 

3) (C=0)aObaryl, ' 

4) ,(C=O)abbC2-Ci0 alkenyl, 

5) (OiO)aObC2-ClO alkynyl, 

6) CO2H, 
30 7) C1-C6 periauoroalkyl; 

8) (C=0)aQbC3-C8 cycloalkyl, 

9) (C=0)aObheterocyclyl, 

10) SOzNR^RS.and 

11) SOzCi-Cio alkyl. 



wo 03/049679 



PCT/US02/38313 . 



said alkyl aryl, alkenyl, alkynyl, cycloalkyl, and hetero6yclyl is optionally substituted 
. with one, two or three substituents selected fitoin R^^ 

or R3 and R3' along with the nitrogen to which they are attached, ate coinbinied to . 

:( Q j • ' 

5 fonn ring ^^-^ which is a 5-12 membered nitrogen-containing heterocycle, which 

is optionally substituted with from one to three R^ grbups and which optionally 

incoporates from one to two additional h^teroatoms, selected frbm N, O and S in the 

heterocycle ring; \ 



10 r4 is independently selected from: 





1) 


(C=0)apbOl-ClO 0yk 




2). 


(C=0)aObaiyl, 




3) 


CO2H, 






halo. 


15 


5) 


OH, 




6) 


PbGi-C6 perfluoTQalkyl, 






(C=0)aNR7R8, 




8) 


CN, 




9) 


(C=0)aObheterocyclyl, 


20 


10) 


SO2NR7R8, and 




11) 


SO2C1-C1G alkyl. 



said alkyl, aryl, cycloalkyl, and hieterocyclyl is optionally substituted with one, two or 
three substituents selected from R5;: . . , 

25- • R5is: 



1) 


.itC=0)aObCi-Cio alkyl, 


2) 


(O0)a0baiyl, 


3) 


C2-CIO alkenyl. 


4) 


C2-C1O alkynyi, 


5) 


(C=0)aOb heterocyclyl, 


6) 


Ci02H. 


7) 


halo, . • 
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8) CN, " 

9) OB, 

10) ObCi-<:6 peifluoroalkyl, 

11) Oa(b=0)bNR7R8, 

5 12) 0X6, 

13) CHQ.. 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8cycloalkyl, 

said alkyl, aiyl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
10 with one, two or thiee substituents selected from R6; 

R6 is selected from: 

1) (C^3)tOs(Ci-Cio)alkyl, wherein rands are independen^^^ 

2) Or(Ci-d3)perfluorbalkyl, whereinris O or 1, 
15 3) QXO, 

■ 4) .\ .6h,> ■■ " - 
5).- _ •. halo, • 



6) 


CN, •• '. • 


7) 


(C2^10)alkenyl, 


8) 


(C2-Cl0)aikynyl, 


9) 


(C=6)iOs(C3-C6)cycloalIcyl, 


. 10) 


(C=0)iOs(C()-e6)aikylene-aryli - 


11) 


(C=0)rOs(Go-G6)aIkylene-heterocyclyI, 


12), 


;.(Ci<))rPs(C()h<:6)alkylene-N(Rb)2, 


' .13) 


C(0)Ra, 


14) 


(C0-C6)alkylene-CO2R?^, 


.15) 


C(0)H. . . . 


16) 


(C0-C6)alkylene-CO2H, and 


17) 


C(0)N(Rb)2, 



30 said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected ftpm Rb, QH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(C=q)Ci-C6 alkyl, 0x0, and N<Rb)2; 



R7 and R8 are independently selected from: 
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■ 1) . H, 

2) (C==0)ObCi^iOalkyl> 

3) ((><))ObC3-G8 cyclpalkyl, 

4) {C=0)ObaryI, 

5 5) (C=0)Obheterocyclyl, 

6) Ci-Cioalkyl, 

7) aiyl, 

8) C2-C10 alkenyl, 

9) C2-C10 alkynyi, 

10 . . 10) heterocyclyl, : 

11) C3-C8 cycloalkyl, / 

12) S02Ra and 

13) (G==C))NRb2, 

said alkyl, cycloalkyl, aiyl, heterocylyl, alkenyl, and alkynyl.is dptipnally substituted 
.15 with one, two or three substitUQntsselectp^ 

R7 and R.8 can be taken together with the nitrogen to which they arc attached to form 
a monocyclic or bicyclic heterbcycle with 5-7 members in each ring apd optionally 
containing, in addition to the nitrogen^ one or two additional heteioatdins selected. 
20 from N, O and S, said monocylcic or bicyclic heterbcycle optionally substituted with 
one, two or three substituehts selected from R6; 

R^is (Cl"C6)alkyl, (C3-C|g)cycloalkyl, a^^ 

25 Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6).cycloalkyl, (C=0)bCi-C6 ai)cyl. 
(D=0)Ci-C6 alkyl or S(0)2R^^ 

4. The compound according to Claim 3, or the pharmaceutically 
acceptable salt or stereoisomer thereof, wherein Rl is selected from: H, (Ci-C6)alkyl, 

30 aryl and benzyl. 

5; The compound according to Claim 3, or the pharmace^ 
acceptable salt or stereoisomer thereof, wherein Rl is benzyl, option^^^^ 
with one to three substituents selected from R5; R2 is C2-<I!6-a^ 
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6: : A compioiund of the formula ffi^ 



O 




5 ; or a pharma.ceutically acceptable salt or stereoisomer thereof, wherein 

' a is 0 or 1; . 

bis 0 or 1; 

mis .0, j, or2; 

: 10 nis 0to2; 

uis 2,3,4pr5; . : 

Rl is selected from: 

- !)■' ^ '■ \ 
15 2) Ci-Cioalkyl, 

3) aryl, 

. . 4) C2-Cio alkenyl, 

5) C2-C10 alkyii^a, ; 

6) C1-C6 perfluoroalkyl, 
. • . ■ 20 7) Ci-^'e araikyl, 

8) C3-C8 cycloalkylj and 
^) heterocyclyl, 

said alkyl, aryl, aUcenyl, alkynyl, cyclpalkyl, aralkyl and heterocyclyl is optionally . 
substituted with one or more substitiients selected from R5; 

, 25 /.[-■--'.. . ■ ■ 

R2 and R2- are independendy selMted 

" " ' l)--- H, 

2) (C=0)aObCi-Cio alkyl, 
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3) (C=0)aObaryl, 

4) (C=0)aObC2-Cio alkenyl, • ■ 

5) (C=O)aObC2-Cl0alkynyl, 

6) e02H, 

5 ' 7) Ci-C6 perfludroalkyi, 

8) (C=0)aObC3-C8 cycloalkyl, 

9) (C=0)a6bheterocyclyl, 

.10) S02NR7R8,and 
11) SO2C1-C10 alkyl, 
10 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected fix)m R5; or . . - 

R2 and r2' combined to form -(CH2)u- wherein pne of the carbon atpjtns is 
optionally replaced by a moiety selected from O, iS(0)ni, -NC(0)--, and rN(R;'?)-, and 
. IS wherein the ring formed when and R^' are combined is optionally substtitued with 
one, two or three substituents selected from R^; 

. R3 arid R3' are independently selected froin: . 

1) 'H.': 

20 2) (C-O)aObCi-Cio alkyl, 

3j (C=0)aObaryl, . . 

4) (C=0)aGbC2-Cio alkenyl, . 

5) (C=O)aObC2-Cl0 alkynyl, 

6) CO2H, ■ 

25 . 7) C1-C6 perfluoroalkyl, '^y ■. 

8) ((>:0)aObC3-C8cycloalkyli . . 

9) (C=0)aObheterocyclyl, 

10) .SO2NR7R8, and 

U) -SQaCi-ClO alkyl,: . 

30 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 
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or R3 and R3' dong with the nitrogen to which they are attached ate combined to 

•waaa: 
I . 

Q 

form ring wliich is a 5-12 membered nitrogen-containing heterocycle, wliich 

is optionally substituted with from one to six R^ groups and which optionally 
iqcoporates from one to two additional heteroatoms, selected frbin N, O and S in the 
heterocycle ring; 

r4 is independently selected iErom: 





1) 


(C=O)aObCl-Ci0 alkyl. 




2) 


(C=0)aObaryl. 


10.. 


3) 


(C=6)aObC2^10 alkenyl, 




4) 


(G=O)aOb€2-Ci0 alkynyl, 




5) 


CO2H. 




6) 


halo, 




7) = . 


OH, 


15 , 




ObCi-G6 perfluoroalkylj 




9) 


(C=0)aNR7R8, 




10) 


CN,. • 




11) 


(C=0)aObC3-C8 cycloalkyl, 




12) 


(C=0)aObheterocyclyl, 


20 


13) 


SOiNR7R8,and 




. : 14) 


S02ei-CiG alkyl, 



said alkyl, aryl, alkeriyl, alkynyl, cycloalkyli and heteiocyclyl is ppddaally.substituted 
with one or morc substituenfs selectcxi fixim 



25 R5 



is: 



1) ;(C=O)aObCl-Gi0 alkyl, 

2) (C=0)aObaryl, 

3) G2-C10 alfcenyl, 

4) C2-C10 alkynyl, : 

30 5) (C=0)aOb heterocyclyl, 

6) CO2H. 

7) halo. 
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• -.,8) . CN,- •■■ 
. ; ■ '9) 6k, ■ 

10) ObCi-C6 perfluoroalKyl, 

11) Oa(<i=0)bNR7R8, ' 
5 12) 0X0, 

13) CHO, ' • . • 

14) (N=0)R7r8, or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryl, alkenyl, alkynyl, heterpcyclyl, and cycloalkyl optionally substiti^ted 
10 with one or more substifaents selected from R6; 

r6 is selected from: 

1) (C=O)r0s(Ci-Cip)alkyl, wherein r and s aire independentiy 0 or 1, 

2) . . 6i<Ci-C3)perfluor6alkyl, wherein r is 0 or 1, 
15 3) (Cp^)alkyle^^e-S(0)^lRa^whe^dhm 

4). oxo, 
.■ 5) OH,. ' .. 
,6) .-halo, 

20 8) (C=0)rGs(C2-ClO)alkenyl, 

9) (C=0)rOs(C2-Cio)alkynyl, ■ 

10) (C=0)rOs(C3-C6)cycloalkyl, 

11) (C=0)rOs(Co-C6)alkylene-aryl, 

12) (C=0)rOs(Co-C6)alkyIene-heterocyelyl, 

25 13) (C=O)rOs(G0-C6)aUcylene-N(Rb)2. V. 

.14) ■ C(0)Ra . '-'^ ] 

15) (Co-C6)alkylene-CP2Ra, ..... 

16) G(0)H; 

17) (Co-C6)alkylene-G02H, and 
30 , 18) C(0)N(Rb)2. 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heteroeyclyj is optionally substituted, 
with up to three substituents selected from Rb, OH, (Ci-e6)alkoxy, halogen, CO2H, 
CN. 0(C=p)Ci-G6 alkyl, 0x0. and N:(Rb)2; 
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r7 and R8 aie independOTtly sel^ected froi^ 
■' ' 1)' H, :, : • 

2) (C=0)ObCi-CioalkyI, 

3) (C=0)ObC3-C8 cycloalkyl, " 

5 : 4) ,(C=0)Obaryl. 

. 5) (C=OX)bheterocyclyI, . 
6) CirCioalkyl, 

• 7) aryl; : ■ 
8) C2-C10 alkenyl, . 
10 . . : 9) G2-C10 alkynyl, 

10) heterocyclyl, 

11) C3-C8 cyclqaUcyl, 
.12) , SQ2Ra, and 

13) (C=0)NRb2, 

15 said alkyl, cycloallq'l, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
wiA one or more substituents selected from R^^^^ 

■ R7 and R8 can be taken together with the. nitrogen to which ttiey are attached to foiin 
ai monocyclic or bicyclic heterocyde with 5-7 meioibers in each ring and optionally 
20 cohtaining, in addition to the nitrogen, one or two additional heteroatoins selected . 
from N, O and S, said monocyicic or bicyclic heteibcycle optionally substituted with 
one or more substituents selected from r6; . 

Ra is (Ci-<j6)alkyl, (G3-G6)cyclQalkyl,: arylj or hete 

25. ■ " '■' ■ ' ■ '. : '.. ■•; ' . ■ . ■■■ • • ^ ■ , • . . ■' 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (63-C6)cycloallq'l, (p=0)dCi^ Mkyl, 
(d=0)Ci-C6 alkyl or S(0)2Ra, 

7. Hie compound according to Claim 6 or a phaimaceutically 
30 acceptable salt or stereoisomer thereof, wherein: 



a is 
bis 
mis 



Oorl; 
0 or 1; 
0.1. or 2; 
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nis . 0to2; 

R1 is. selected from: 

5 2) Ci-Cio alkyl, 

•3) aryl, .•' '. .' 

4) Ci-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

Id said alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substituted with one, 
two or tfaiee substiturats selected firoinR^; 

r2 and R^' are independently selected from: 

'D- • H.. 

15 .2). (OP)a9bCi-CiO alkyl. 

3) (C=0)a6baryl, 

4j ■ CO2H. ; V -^/l: 

5) Gi-C6 perfluoroalkyl, 

6) (G=0)aObC3-C8 cycloalkyl, and 
iO 7) (C=0)aQbheterocyclyl, 

said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituents selected from R5; 

R3 and r3' are independently selected from: 

25 ' ■. '. 1) •. H,. -'.\:\---']\-[.]--..y\:':.:::-.--:---' 

2) (C=0)aObCi-Cio allq^l. • . ' . 

.3) (C=0)aObaryl, 

4) (O=O)aObC2-Cl0 alkenyl • 

5) (C=0)aObC2-Cioalkyiiyl, 
30 • 6) CO2H. 

7) Ci-C6 perfluoroalkyl, 

8) (C=O)a0bC3-C8 cycloalkyl, . 

9) (C=0)abbheterocyclyl, 

10) S02NR7R8,and 



-122- 



wo 03/049679 



PCt/US02/38313 



11) SO2Ci"Ci0alkyl, 
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterdcyclyl is optionally substituted 
with one/two or three substituehts selected 

or R3 and r3' along with the nitrogen to which they are attached are combined to 

• : r • . . ■ ■ ■ • ; " ' • 

I 

Q 

fprm iiDg wWch is a 5-12 membered ratrogen-containinjg heterocycle, w 

is bptionidly substituted widi from one to thie^ 
: . incoporates from one to two additional heterbatoms, selected from N, O and S in die 
, heterocyclering; 
10-. ', 

R4 is indepiMidently selected from: 



25 






. 1) 


(C=O)aObCi-Ci0 alkyl, 




2) : 


(C=0)aObaryl, 




. .3) 


CO2H, . 


15- 


4) 


halo, 




V 5) 


OH, 




6) 
7) 


ObCl-C6 perfluoroalkyl, 
(C=0)aNR7R8. 




8) 


CN, 


20 


9) 


(C=Q)aObbeterpcyclyl, 




":: 10) 


SO2NR7R8, and 




: 11) 


SO2C1-C1O alicyl. 



said alkyl, aryl, cycloall^i, and heterocyclyl is optionally substituted vdth one, two 
or tliiree siibstitueixtsselected firam R5; 



R5is: 



1) (C=O)aObCi-Ci0 alkyl, 

2) (C=0)aQbaiyl, 

3) C2-C1O alkenyl, 
30 4) C2-C10 alkynyl, 

5) ((j=C))aOb heterocyclyl, 

6) CO2H. 
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7) halo, 

. . ; ' 8) . -'ca^ . ■ ■ . 

9) OR, "' 

10) ObCl-C6 perfluoroallc/l, 

5 11) 6a(C=0)bNR7R8, V V 

12) oxo, 

13) CHO, 

14) (N=0)R7R8,or 

15) (C=O)a0bC3-C8 cycloalkyl. 

10 said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one, two or three substituents selected from R6; 

r6 is selected ftoro: . > 

1)." (C=O)rbs(Ci-^i0)alkyl, wherein r and s are independent 

15 2) Oi;(Cx-C3)perfluoroalkyl, wherein r is 0 or i, . . 

3) oxo, 

. . A) 

5) halo, 

6) . ■ CN, ■ ■•■ • • 

20 7) (C2-CiO)alkenyl, .. ■ - ' 

8) (C2-eio)alkynyl, 

9) (C=0)rOs(C3-C6)cycloalkyl, 

10) (C=0)iOs(C:o-G6)alkylene-aryl, 

11) (C=0)rOs(eo-C6)alkylene-heterocyclyl, . ' ;. 
25 . 12) (C=0)iOs(Go-C6)alkylene-N(Rb)2, .. ' 

13) c(o)Ra . ■■■■ - 

14) (Co-C6)alkylene-C02Ra, . • . ' , 

15) C(0)H, 

16) . (Co-C6)alkylene-G02H. and 
30 17) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, anid heterocyclyl is optipnjilly substituted, 
with up to three substituents selected from Rb, OH, (Ci-e6)alkoxy, halogien, CO2H, 
CN. 0(CM3)ei-G6 alkyl, 0x0, and N0Rb)2; 
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r7 and R8 are independenfly selected from: 

2) (C=0)ObCi-Cioalkyl, 

3) (C=G)ObC3-C8 cycloalkyl, 
5 4) (C=0)Obaryl, 

. 5) ((>0)0bheterocycl5l, 

6) Ci^io alkyl, 

7) aryl, . 

8) C2-C10 alkenyl, 
10 .. 9) C2-C10 alkynyl, , 

10) heterocyclyl, 

11) C3-C8 cycloalkyl, 

12) S02Ra, and 

13) (C=0)NRb2, 

15 said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted . 
with one, two or: three substituents selected froih r6, or 

R7 and R8 can he taken toge&er with the nitrogen to \yhich they are attached to fonri 
a monocyclic or bicyclic heterocycle with 5-7 members in eadi rin 
20 containing, in addition to tfie nitrogen, one or two additional heteroatoms selected 
ftom N, O and S, said monocylcic or bicyplic beterdcycle optionally substituted wifli 
one, two or three substituents selected frona R6; 



25 



R^ is (Ci-C6)alkyl, (C3<!6)cyclodkyl, iEuyl, or 

; Rb is H,(Ci-e6)alkyl, aryl, heterocyclyl, (G3^6)cycloalkyl, (G=O)0Gi-G6. alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra. 

8. The compound according to Claim 7, or the pharmaceutically 
30 acceptable salt or stereoisomer thereof, wherein Rl is selected from: H, (Ci-G6)alkyl, 

aryl and benzyl. 



- 125 - 



WO03/049679 



PCT/USp2/38313 



9. The compound according to Claim 7,^ 
acceptable salt or stereoisomer thereof, wherein Rl is benzyl/optionally substituted 
with one to three substituents selected firom R5; r2 is C2-<^-alM ^4 : 

5 10. A compound selected from: 

N41-(6-benzyl-7-oxo-6,7-dihydro[l,3]thiazolo[5,4-^^^^^^ 
bromo-Nr[2-(dimethylaminb)e&yl]ben2^ 

10 6-ben2yl-5Kl-U4-bromobenzyl)[2-(dimethy^ : 

[i,3]tWazolo[5,4-d]pyrimidin-7(6I^^ . ; 

or a pharmaceutically acceptable salt or stereoisomer thereof . 

15 11. A compound selected from: . 
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F^^' R'' , . 
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or a phannaceutically acceptable s^dt or stereoisomer thereof , 



12. A phannaccutical composition that is comprised of a 
5 compound in accordance with Claini 1 and a pharmaceutically acceptable carrier. 
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13. A method of treating or preventiiig cancer in a mammal in neisd 
of such treatment that is comprised of administering to said n^ammal a therapeutically: 
effective amount of a compound of Claim 1. 

S 14. A method of treating cancer or preventing cancer in acc^^ 

with Claim 13 wherein the cancer is selected from cancers of ithe brain, genitburinaiy . 
tract, lymphatic system, stomach, larynx aiid lung. 

15. A method of treating or preventing cancer in accordance wifli 
10 Claim 13 wherein the cancer is selected from histiocytic lymphoma, lung 

adenocarcinoma, small cell lung cancers, pancreatic cancer, gioblastomas and breast 
carcinoma. 

16. A process for making a pharmaceutical corapositibn which 
15 comprises combining a compound of Claini 1 with a phannaceutically acceptable 

/. carrier.- 

17. Tlie composition of Clmm 10 further comprising a second 
compound selected from: 

20 1) an estrogen receptor modulator, 

2) an androgen receptor modulator, . . 

3) a retinoid receptor niodulator, 

4) a cytotoxic agent, 

-5) an antiproliferative agent, • . . 

25 6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase iiihibitipr, ; 

8) M HTV proteaise inhibitor, 

9) a reverse transcriptase inhibitor, . 

10) an angiogenesis inhibitor, . 
30 11) a PPAR-Y agonist, and 

12) a PPAR-5 agonists. . . 



18. The composition of Claim 17, wherein the second compound 
is an angiogenesis inhibitor selected from the group consisting of a tyrosine, kinase 
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inhibitor, an inhibitor of epidermal-derived growth factor, an inhibitor of fibroblast- 
derived growth factor, an inhibitor of platelet derived growth factor, an MMP 
inhibitor, aii integrin blocker, intetferon-oc, interleukin-12, pentosan polysulfate, a 
eyclooxygenase inhibitor, caifooxyamidotriazole, combretastatin A^, squalamine, 
5 6-0-(cWoroacetyl-carbonyl)-funiagillol, thalidomide, angiostatin, troponin-1, and 
an antibody to VEGEP. 

19. Thecompositionof Claim 17, wherein the second compow 
an estrogen receptor modulator selected from tfunoxifen and M 

10 • ■ • ■ ■ 

20, A method of treating cancer which comprises administering a 
therapeutically effective ampunt of a conipound of Claim 1 in combination with 
radiation therapy. 

15 2L A method of treating or preventing cancer that comprises 

aciministering a therapeuticaliy effective amount of a compound of Claim 1 in 



combination with a compound selected from: 


1) 


, an estrogen receptor modulator, . 




an androgen tepeptor modulator. 


20 3) : 


. a retinoid receptor modulator. 


4) 


a cytotoxic agent. 


5) 


an antiproliferative agent. 


6) 


a pienyl-piotein transferase inhibitoir, • 


.■■>7)- 


an IlMG-CoA reductase inhibitor, 


25 8) 


. an EDV protease inhibitor, 


.9) 


a reverse transcriptase inhibitor, 


io) 


an ahgiogenesis inhibitor, 


11) 


an inhibitor of inheitent multi(inig resistance, : 


.• 12) 


an anti-emetic agent, 


30 13) 


an agent useful in the treatment of anemia. 


.14) 


an agent useful in the treatment of neutropenia, and 


15) 


an immunologic-enhancing drug. 
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22. A method of tieating cancer that cpinpiises adnoimstering a 
therapeutically effective amount of a compound of Claim! in combination with 
radiation therapy and a compound selected from: 

I) an estrogen receptor nipdulator, 
5 2) an androgen receptor modulator, 

3) a retinoid receptor modulator^ 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

6) a prenyl^protein transferase inhibitor, . 
10 . 7) an HMG-CoA reductase inhibitor, 

8) an HIV protease inhibitor, . - . . .. 

.9) a reverse transcriptase inhibitor, 
10) an angiogenesis inhibitor, 

II) an inhibitor of inherent multidrug resistance, . 
15 12) an anti-emetic iagent, 

13) an agent useful in the treatment of anetnia, 

14) an agent useful in the treatment of neutropenia, and 

15) an immunologic-enhancing drug. 

20 . 23. A method of treating or preventing cancer which coniprises 

administering a therapeutically effective amount of a compound of Claim 1 and 
paclitaxel or trastuzumab. 

24. A method of treating or preventiiig cancer which c 

25 administering a therapeutically effective amount of a compound of Glkim 1 and a , 
GPnb/nia antagonist. 

25. The method of Glmiri 24 wherein the GPIIb/^ 
tirofiban. - . 

26. A method of treating or preventing cancer which comprises 
administering a therapeutically effective amoiiiit of a compound of Claim 1 in 
combination with a CpX-2 inhibitor. 
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27. AmQthodof modidating mitotic spindle fo 
comprises adniinisteting a therapeutically effective amount of a. compound of Claim 

1. . • ' 

5 28. A methbd of inhibiting the mitotic kinesin KSP which 

comprises admmistering a therapeutically effective amount of a compound of Claim 
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SEQUEaJCE. LISTING 

<110> Merck & Co., Inc. 
Fraley^ Mark E. 
Hartman, George D. 
Hoffman, William P. . , 

<120> MITOTIC KINESIN INHIBITORS 

<130> 20998y 

<150> 60/338,344 
<151> 2001-12-06 

<160> 2 

<17b> FastSEQ for Windows Version .4.0 

<210> 1 . ■ 

<211> 42 

<212> DNA . • ' 

<213> Artificial Sequence 

<220> 

<223> Cpmpietely Synthetic Oligonucleotide 
■<40p> 1 ■ 

. gcaacgatta atatggcgtc gcagccaaafc tcgtctgcga ag . .42 

<210> 2 . '' ' r\ - . ' . 

<211> 60 
.<212> DNA 

<213> Artificial Sequence . . .. 

<2'20> 

<223> Completely Synthetic Oligonucleotide . 
.<400> 2 

gcaacgc teg agtcagtgat gatggtggtg a t gctgat tc ac t tcaggc t tat tcaatat 60 



